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Abstract
Early risk factors for school-age ADHD and irritability: The roles of prenatal risk, intrusive
parenting style during preschool and caregiver-child attachment quality.
by
Ashley Rainford
Advisor: Sarah O’Neill, PhD

ADHD is a highly impairing neurodevelopmental disorder and the family context
provides a critical early environment where children’s risk for the disorder may be heightened or
reduced. A parent’s style, that is their approach to interacting and guiding the child may provide
children with warmth and security, or elicit fear, distrust and disappointment, both of which in
turn impact behavior. However, the parent-child relationship is not unidirectional; it is dynamic.
Children with high ADHD-like behaviors have greater difficulty relating to and interacting with
their caregivers, while caregivers become increasingly stressed and show greater hostility and
less warmth in their parenting. In turn, children’s frustration and responsiveness to the caregiver
may become increasingly impaired. These coercive cycles may increase risk for greater severity
of ADHD and childhood irritability as children get older. The present study used a moderated
mediation model to assess these complex relations. It was hypothesized that pre- and perinatal
risk would be associated with higher rates of less-than-optimal parenting, as seen through higher
caregiver intrusiveness during preschool (ages 3-4 years), which in turn, would be associated
with more severe ADHD and irritability at school-age (ages 8 – 9 years of age). It was also
hypothesized that caregiver-preschool child attachment would moderate the relation between
intrusive parenting style during preschool and child behavioral and emotional dysregulation at
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ages 8-9 years, such that stronger associations would be seen in the context of insecure
attachment style than secure attachment style.
An ethnically and racially diverse sample of community-dwelling preschoolers [N=139;
baseline Sex (%) = 74 (80) male] was recruited. At baseline, (child mean age = 4.32, SD = .46
years), mothers completed a retrospective account of their pregnancy and delivery of their child,
and each child and their mother completed a 15-minute videotaped parent-child interaction.
Videos were coded using Biringen’s Emotional Availability Scale. Children were reassessed
approximately four to five years later (child mean age = 8.58, SD = .34 years). At this school-age
follow-up, caregivers and their children’s teachers were asked to complete questionnaires of
ADHD severity (ADHD-RS) and irritability (BASC-2). These responses were integrated with
parent responses to the Kiddie SADS, a psychiatric interview to assess children’s
psychopathology; specifically, ADHD and ODD severity and diagnoses. Moderated mediation
models were run using Hayes’ PROCESS to test study aims. Results showed some evidence that
pre/perinatal risk, although not associated with increased maternal intrusiveness, was associated
with attachment style, and attachment style moderated the association between maternal
intrusiveness and higher ADHD/irritability severity, or increased chance of having an
ADHD/ODD diagnosis at ages 8-9. Overall, there has been some support for the association
between parenting style moderated by attachment style and ADD/ODD outcomes that highlights
a picture of child development and its risk factors as well as its mechanistic pathways in
understanding the developmental trajectories of childhood psychopathology.
Keywords. Maternal sensitivity, Maternal intrusiveness, child responsiveness, attachment,
pre-natal risk, ADHD, irritability.
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Chapter I: Introduction
Attention-Deficit/Hyperactivity Disorder (ADHD) is a neurodevelopmental disorder that
affects 5 – 11% of children and 2.5% of adults worldwide (Polanczyk et al., 2007; Visser et al.,
2014). Although individuals with ADHD experience a range of behavioral symptoms that
include impulsiveness, problems organizing and completing tasks, and excessive activity or
restlessness, many children also experience affective symptoms such as frequent mood swings,
hot temper, and low frustration tolerance (Shaw et al, 2014). Emotion regulation in early
childhood can be conceptualized as reactivity to stressful stimuli and an ability to develop
adaptive behavior to one’s environment and social context (McRae & Gross, 2020). ADHD
symptoms and related impairment, when combined with emotion regulation deficits and high
probability of irritable aggression, confer risk for psychopathology later in life, poorer adult
social functioning, and less adaptive coping (Aldao et al., 2010; Nigg, 2012).
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5;
American Psychiatric Association [APA], 2013), irritability is categorized as an internalizing
and externalizing symptom for a range of psychiatric disorders, including ADHD, anxiety, and
depression. Childhood irritability is a growing area of research in which temperament during
infancy and childhood aggression are often highlighted due to their clinical significance and
concurrent and future impairment (Leibenluft, 2017). In light of the chronic and impairing nature
of both behavioral and emotional difficulties of children with ADHD, it is essential to explore
risk factors for more problematic trajectories over the course of childhood.
Several pre- and perinatal risk factors for ADHD have been identified, including low
birth weight (Poehlmann et al., 2011), maternal gestational diabetes (Nomura, 2012), and
prenatal exposure to nicotine, alcohol and other substances (Moss, 1990), and premature birth
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(Martin et al., 2012). Each year in the United States, approximately 12.8% of infants are born
premature (<37 weeks gestation) and 8.3% are born low birth weight (<2500 g) (Martin,
Hamilton & Ventura, 2007). Premature birth and/or low birth weight are associated with
increased risk for internalizing and externalizing behavioral difficulties (Poehlmann et al., 2011;
Lahey et al., 2016). Additionally, there have been studies that show that gestational diabetes in
mothers is associated with their offspring having an increased risk for ADHD, and that risk was
higher among women with a lower socioeconomic status (Nomura et al., 2012). Although
premature birth, low birth weight, gestational diabetes and other pre- and peri-natal risk factors
elevate risk for developmental psychopathology, including behavior problems and attention
deficits, there are a multitude of developmental and familial processes and mechanisms that may
moderate or mediate these outcomes.
Much research has investigated how family characteristics affect and are affected by
ADHD. For example, a parenting style characterized by lower levels of involvement and
inconsistent discipline has been associated with more severe ADHD severity in children (Ellis &
Nigg, 2009; Hawes, Dadds, Frost, & Russell, 2013). In addition, parent-child relationships are
negatively affected, caregivers report experiencing greater parenting stress and lower parenting
self-efficacy, and greater psychopathology (see Johnston & Mash, 2001, for a review). However,
less research has investigated the mechanisms through which these family characteristics are
associated with prenatal and/or delivery complications, or later child psychopathology
particularly over the long term (Johnston & Mash, 2001). Yet, there is reason to believe that this
avenue may be fruitful. Interpersonal functioning within the family provides environmental
context for children who may experience myriad mental health disorders, such as ADHD
(Moghaddam, 2013), depression (Betts et al., 2010), and disruptive behavior disorders (Zisser &
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Eyberg, 2010). Parenting style, specifically, overprotective, or intrusive parenting, which can be
defined as overdirectiveness, overstimulation, interference, or overprotectiveness, can be
understood as undermined child autonomy or a limited ability for a child to test autonomous
pursuits (Biringen, 2014). Intrusiveness in parenting style may be associated with child
psychological maladjustment (McLeod, Wood, & Weisz, 2007; Muris, Meesters, & van den
Berg, 2003), such as anxiety (Hudson & Rapee, 2001), low self‐worth (Laible & Carlo, 2004) or
hyperactivity (Keown, 2012).
Parenting style is not static and non-changing; it is influenced by many circumstances,
including the child’s behavior. Children with emotion regulation deficits may have an
angry/irritable mood manifested as frequent and severe temper outbursts. In turn these behaviors
may elicit problematic parent reactions, such as punitive and overbearing behavior in response to
stress as a means to control the situation (Yan, Ansari, & Wang, 2019). Parental intrusive
behaviors, such as the creation of diffuse boundaries, can result in enmeshed or entangled
response patterns between caregiver and child (Kretchmar & Jacobvitz, 2002). The relationship
between the caregiver and the child has been understood as early as infancy through the theory of
attachment. According to Bowlby and Ainsworth (1991), parental responsiveness to the child
provides the child with consistent feedback that their needs will be met. Child attachment style
has been narrowly explored as contributing to ADHD outcomes. Boundary violations between
caregiver and child were shown to forecast symptoms of ADHD at ages 2, 7 and 11 years
(Kretchmar & Jacobvitz, 2002). Even more, there are no known studies on child-caregiver
attachment style and childhood irritability. Although Kretchmar and Jacobvitz (2002) posited
that affect regulation may play an important role in the relation between parenting style and
attachment, this was not empirically explored at the time. Therefore, a child’s ability to regulate
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their affect, given their internalized working model (via attachment modeling) from their
caregiver, may play a significant role in ADHD and ODD symptomatology and severity as a
result of caregiver-reinforced emotion dysregulation and lowered distress tolerance.
Contributions to attachment theory as it relates to ADHD can build on a strong
foundation on attachment styles and how they may develop or be disrupted across childhood.
Moreover, the use of emotional availability and child affect and responsiveness as a predictor of
children’s emotion regulation and behavior will shift the focus to identifying a possible process
rather than observations at a fixed, specific timepoint.
With specific parenting styles, it may be possible to understand the connection (or
mechanism) by which more “enmeshed” familial beliefs increase risk for more severe behavioral
and emotional dysregulation, such as irritability and increased ADHD symptom severity.
Furthermore, a caregiver’s heightened emotional sensitivity may play a significant role in
caregiver-child attachment styles in the face of high caregiver intrusive behaviors. In fact,
children may frequently become overdependent on their caregiver while manifesting and
demonstrating irritable behaviors, and therefore disrupting the quality of attachment with their
caregiver (Finzi-Dottan et al., 2006). It is in this vein that the child knows that these feelings
will be acquiesced, therefore becoming a learned pattern between caregiver and child (Kretchmar
& Jacobvitz, 2002). Can this connection “de-pathologize” the belief of enmeshment, instead
offering more contextual understanding of intrusiveness in the face of childhood mood and
behavioral deficits?
The purpose of the present study was to examine the association between prenatal risk
and childhood behavioral outcomes (i.e., ADHD and irritability) at 8-9 years of age through
parenting style (specifically, maternal intrusiveness) during the preschool period to determine if
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the presence of pregnancy and delivery complications influence less-than-optimal caregiverchild interactions (e.g., interactions characterized by caregiver intrusiveness and lowered child
responsiveness) and, in turn, increase risk for more severe childhood inattention and/or
hyperactivity/impulsivity and irritability. This study also aimed to investigate whether parentchild attachment quality moderated these relations.
It was hypothesized that pre- and perinatal risk would be associated with higher rates of
less-than-optimal parenting, as seen through greater caregiver intrusiveness during preschool
(ages 3-4 years), which in turn, would be associated with more severe ADHD and irritability at
school-age (ages 8 – 9 years). It was also hypothesized that caregiver-child attachment would
moderate the relations between 1) parenting style, characterized as intrusive, and 2) child
behavioral and affective outcomes, as seen in severity of ADHD and irritability, and diagnoses of
ADHD and ODD at school-age. That is, there would be a stronger association between parent
intrusiveness at preschool and children’s irritability and ADHD severity, and likelihood of
ADHD and ODD diagnoses at 8-9 years of age for children who have an insecure attachment
style with their parent than for securely-attached dyads.
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Chapter II: Literature Review
Attention-Deficit/Hyperactivity Disorder Phenomenology and Prevalence
Attention-Deficit/Hyperactivity Disorder (ADHD) is a chronic, impairing
neurodevelopmental disorder characterized by inattention, hyperactivity and/or impulsivity that
is excessive for one’s age. According to the Diagnostic and Statistical Manual of Mental
Disorders, 5th Edition (DSM-5; American Psychiatric Association, APA, 2013), ADHD is a
persistent pattern of inattention and/or hyperactivity-impulsivity that interferes with functioning
or development, while directly negatively impacting social and academic or occupational
activities. Symptoms must be present across multiple settings and lead to impairment in day-today activities that persists for at least six months. Symptoms related to inattention include: 1)
difficulty and often failing to pay close attention to details or making careless mistakes in
schoolwork, at work, or during other activities; 2) often having difficulty sustaining attention or
play activities; 3) seemingly not listening when spoken to directly; 4) often failing to follow
through on instructions or to finish schoolwork, chores, or duties in the workplace; 5) frequent
difficulty organizing tasks and activities; 6) avoidance or dislike of, or reluctance to engage in
tasks that require sustained mental effort; 7) frequently losing things necessary for tasks or
activities; 8) easily distracted by extraneous stimuli; and 9) forgetful in daily activities (APA,
2013).
Symptoms related to hyperactivity and impulsivity include: 1) excessive fidgeting with or
tapping hands or feet, or squirming in seat; 2) frequently leaving one’s seat in situations when
remaining seated is expected; 3) running or climbing in situations where it is inappropriate; 4)
unable to play or engage in leisure activities quietly; 5) often “on the go,” acting as if “driven by
a motor;” 6) talking excessively; 7) often blurting out an answer before a question has been
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completed; 8) often has difficulty waiting his or her turn; and 8) often interrupting or intruding
on others (APA, 2013).
For children to receive an ADHD diagnosis, at least six symptoms need to be present in
two or more settings, and which must have been present prior to age 12 (for adults, this symptom
threshold is at least five symptoms is one or both domains) (APA, 2013). Symptom severity,
which may range from mild to severe, is evaluated or assessed at time of diagnosis. In addition to
the requisite symptoms, there is a stringent threshold for impairment in order for a person to
receive an ADHD diagnosis. ADHD symptoms must affect childhood functioning (which may
last throughout adulthood) across at least two domains (APA, 2013). That is, children’s
behavioral difficulties must negatively impact school, social, family settings or other settings
(DuPaul et al., 2001).
There are three clinical presentations (formerly subtypes) for ADHD: predominantly
inattentive presentation, predominantly hyperactive/impulsive presentation, and combined
presentation (APA, 2013). These clinical presentations not only reflect the respective number of
inattention vs. hyperactive/impulsive symptoms, but are associated with different impairment
profiles. Impairment related to ADHD in children can be categorized under three broad domains:
comorbid disorders, social problems, and academic difficulties.
In children, ADHD often presents in conjunction with conduct disorder (CD) (disruptive
and violent behavioral patterns that transgress social norms (APA, 2013) and oppositional
defiant disorder (ODD) (frequent and persistent anger, irritability, or defiance/vindictiveness,
APA, 2013), particularly for children who fall under the combined presentation (Milich et al.,
2006). Internalizing problems, such as mood and anxiety disorders, are also highly associated
with ADHD. While some studies suggest there is no significant difference in likelihood of
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comorbid internalizing problems across inattentive, hyperactive/impulsive or combined
presentations, (Eiraldi, Power Nezu, 1997; Milich et al., 2006), others have found that those with
predominantly inattention presentation are more likely to experience internalizing illness (Weiss,
Worling & Wasdell, 2003).
Impairment in academic achievement and classroom behavioral functioning has long
been observed in children with ADHD, including lower test scores and overall grades, grade
repetition, use of remedial services and suspension or expulsion from school (see Loe &
Feldman, 2007, for a review). Recent studies emphasize inattentive symptoms as being more
strongly associated with learning problems (O’Neill, Thornton, Marks, Rajendran, & Halperin,
2016; Weiss et al., 2003), while hyperactivity and related behavioral and emotional difficulties
are associated with much greater likelihood of being excluded from the classroom (Achilles,
Mclaughlin & Croninger, 2007).
Last, taxed peer relationships are also implicated for children with ADHD, irrespective of
presentations. Children with ADHD are more often nominated by their peers as “least liked”
(Hoza, 2007). Children with ADHD inattentive presentation present as more withdrawn, solitary
while on-looking towards others in the playground, in comparison to those with a hyperactive
presentation who are more likely to engage in fighting and be actively rejected for play by peers
(Milich et al., 2006).
ADHD is one of the most prevalent disorders of childhood, affecting 5-15.5% of
individuals worldwide (Polanczyk et a., 2007; Rowland et al., 2015; Visser et al., 2014). The
prevalence of ADHD has remained stable across almost all of the world over the last three
decades, except for the United States, where ADHD has dramatically increased by 22% in less
than one decade (Bélanger et al., 2018; Visser et al., 2014). The impairment criterion does affect

8

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
rates of diagnosis. Among preschoolers, rates of ADHD can increase by up to 77% if presence of
impairment is not factored into diagnostic decision-making (Healey et al., 2008). However, the
largest increase in prevalence of ADHD in recent years has been observed among adults (Chung
et al., 2019).
Developmental Trajectories of ADHD
Research over the past 20 years from several different longitudinal cohorts has shown
that ADHD exhibits a chronic course for many individuals who are diagnosed as children.
Evidence now shows that 50-65% of individuals who are diagnosed with ADHD as children
continue to display symptoms of ADHD across adolescence and adulthood (2.5% of adults
across most cultures) (Faraone et al., 2006; Luo et al., 2019; DSM-5). Although only
approximately 15% continue to meet full criteria for an ADHD diagnosis as adults, 65% show
residual symptoms and continued significant impairment in functioning (Faraone et al., 2006).
Furthermore, sex differences in clinical presentations across development may differ, especially
as it relates to prevalence of ADHD in adulthood (males make up 50% of cases of ADHD
compared to 80% in childhood and adolescence) (Franke, 2018). Among girls, prevalence rates
double across childhood (5.8%) to adolescence (11.6%), and among boys, prevalence rates
remain fairly stable across age groups (>15%) (Visser et al., 2015). Explanations for observed
sex differences include limited research on girls with ADHD, as well as a missing symptoms
hypothesis (Arnett et al., 2015), in which a biased diagnostic criterion is skewed by clinical
presentations that are predominantly gendered towards boys. Additionally, boys tend to display
more externalizing symptoms in the classroom than girls who face societal expectations and
gendered norms of less rule-breaking and outward aggression (Abikoff et al., 2002). In contrast,
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girls maintain far more socially acceptable higher rates of relational aggression as well as
predominantly inattentive presentations (Abikoff et al., 2002).
As has been previously established, ADHD’s heterogeneity in clinical profiles extends
across the lifespan. The DSM-5 (APA, 2013) simplifies that ADHD begins in childhood, around
preschool age, implying that every person with ADHD may have an identical clinical profile and
that there is a linear development of symptom counts (Franke et al., 2018). In reality, phenotypic
characteristics may change, such as age of onset, continuity of symptoms, situational and
contextual appearances of symptoms, as well as number of symptoms present (Franke et al.,
2018). For example, ADHD-related symptoms have development-specific features, such as
motor restlessness, aggression and disruptive symptoms that are more often present in preschool
and childhood, whereas inattention, disorganization and impulsivity are more commonly
observed in later childhood, adolescence, and adulthood ADHD (Franke et al., 2018).
Furthermore, the onset of symptoms and noticeable impairment can be distanced over many
years, such as the case among those with particularly high intelligence or other supportive
internal resources or social environments (Franke et al., 2018). Complicating the narrative
further are longitudinal studies suggesting ADHD onset may occur in adolescence or adulthood,
without the presence of significantly impairing symptoms in childhood (Caye et al., 2016; Moffit
et al., 2015, but see Sibley et al., 2018) and other work suggesting that symptoms wax and wane
over time (Sibley et al., 2022), The implication of this finding is that a single assessment
provides a point estimate of symptom count and severity, which may underestimate the true
prevalence of the disorder.
Comorbidity with other psychiatric problems or environmental contexts may greatly
influence the trajectory of an ADHD clinical profile, such as learning disorders, mood and
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anxiety disorders, substance use disorder, and, even, obesity (Franke, 2018). Studies have found
that 60% to 100% of child or adult patients with ADHD had one or more comorbid disorders
(Necmi Uçar & Pınar Vural, 2018; Spencer, 2006). Common comorbid disorders during
childhood, such as ODD or CD, may predict a more severe clinical profile, including more
severe functional impairments and worse outcomes of the disorder, later life affective disorders
(i.e., depression and anxiety), as well as a higher probability of persisting ADHD symptoms into
adulthood (Franke et al., 2018). ADHD has also been associated with increased mortality with
respect to deaths by unnatural causes (i.e., transport accidents, serious injury, criminality, and
suicidal behavior) (Franke et al., 2018).
Finally, ADHD clinical profiles will look different depending on type and length of any
intervention and treatment. Pharmacotherapy as well as cognitive behavioral therapy (CBT) have
been shown to have a positive impact on ADHD symptomatology (Kemper et al., 2018; Solanto
& Scheres, 2021). Cross-sectional studies have demonstrated some benefits for continued nonpharmacological and pharmacological treatment for core ADHD symptoms (Franke et al., 2018),
and novel group interventions targeting cognition have shown modest benefits on core ADHD
symptoms (Halperin et al., 2020; Tamm et al., 2010). However, longitudinal data is less
convincing and suggests significant limitations for current treatment approaches
(pharmacotherapy, behavioral intervention) for modifying the trajectory of ADHD (Molina et al.,
2009).
Etiology of ADHD
Genetics
A review of ADHD literature has depicted that core ADHD symptomatology is highly
heritable, with estimates of 60% - 80 (Luo et al., 2019). A recent meta-analysis of 79 studies,
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suggests slightly increased heritability of ADHD for the hyperactive-impulsive presentation vs.
inattentive presentation (73% and 71%, respectively) (Nikolas & Burt, 2010). Several DNA
variants have been associated with ADHD, including serotonin (5HTT) and dopamine (DAT1)
transporter genes, D4 and D5 dopamine receptor genes (DRD4 and DRD5, respectively), the
serotonin 1B receptor gene (HTR1B), and a gene that codes for synaptic vesicle regulation
(SNAP25) (Nigg, 2012). Genome-wide association studies (GWAS) provide information on
etiology and loci associated with ADHD. It was only in 2019 that 12 independent regions related
to neural regulation were found to be significantly associated with ADHD (Demontis et al.,
2019). However, no one gene has been consistently linked with the disorder (Roigé-Castellvi,
Morales-Hidalgo, Voltas, Hernández-Martínez, van Ginkel, & Canals, 2020). Thus, ADHD is a
polygenic disorder with each risk allele contributing small amounts to overall variance (Faraone
& Larsson, 2018).
Twin studies have demonstrated that increased rates of ADHD occur in the biological
parents of ADHD-adopted children. Over the last 20 years, there have been several advances that
have disproved long held beliefs that ADHD is innately hard-wired and in-born (Nigg, 2012). To
complicate this further, genes that were implicated in childhood ADHD are distinguished from
genes and shifts in symptomatology linked to adult ADHD (Luo, 2019).
Neural and Neuropsychological Factors
MRI imaging has highlighted the existence of not only brain regions associated with
ADHD, but more specifically neuronal circuitry (Nigg, 2012). Within the last few years,
diffusion tensor imaging (DTI) has captured white matter tracts of children with ADHD and
Blood Oxygen Level Dependent (BOLD) functional MRI (fMRI) measures the mismatch
between blood flow and oxygen extraction (Tian et al., 2008). Specifically, differences have
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been found in the linkage of fronto-striatal connectivity and executive functioning in ADHD
patients through a resting-state fMRI (Luo, 2019). The use of resting state fMRI has illuminated
the patterns of “spontaneous activation” in areas in the brain deemed as background activity, as it
switches between tasks and other related brain functions (Nigg, 2012). In children with ADHD
(n=12; m= 13.48), more activation is seen in the resting-state brain compared to control
participants (n=12; m= 13.19) (Tian et al., 2008).
Furthermore, factors that have been implicated in ADHD, such as family and genetic
factors, pre- and peri-natal factors, chemical toxins and psychosocial or other combined factors
all influence brain structure and functional abnormalities (Jensen, 2000). Discoveries related to
etiology include early emerging alterations in cortical development, as well as specific
alterations in the frontal-striatal-thalamic circuitry (Nigg, 2012). Underlying impairment in
prefrontal-striatal circuitry has been implicated in deficits in executive functioning and other
inattentive type symptoms, according to the dual pathway theory (Nikolas & Burke, 2010). The
second pathway highlights dysfunction in reward and motivation response in the frontal-limbic
circuitry responsible for more hyperactive and impulsive symptoms (Nikolas & Burke, 2010).
Children with ADHD also exhibit poorer performance on tasks measuring a variety of
neuropsychological functions (Frazier et al., 2004; Healey & Rucklidge, 2006; Willcutt et al.,
2005). This includes executive functioning impairments in inhibitory control, working memory
and cognitive flexibility, as well as non-executive domains, such as memory, language, and
processing speed (Frazier et al., 2004; Healey & Rucklidge, 2006; Willcutt et al., 2005).
Environmental Factors
ADHD is a highly heritable disorder (Faraone et al., 2003), yet despite this, clinical
manifestations of childhood ADHD are also associated with numerous environmental factors that
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may increase risk for ADHD beyond genetic risk (Sonuga-Barke & Halperin, 2010). Recent
research has focused on explaining the unknown variance of a Gene X Environment (GxE)
interaction as well as epigenetic programming. GxE uses the interaction of genetic factors, or a
biological predisposition, and environmental conditions, to provide an explanation for complex
disorders, such as ADHD. It is with this understanding that ADHD risk factors greatly vary due
to the fact that there are some children who are susceptible to more environmental risks, while
other children are resilient to them (Roigé-Castellvi, 2020). Epigenetics, in which we now know
that our environment (i.e., dietary health, stressful life events or crises, or environmental toxins
and toxicants) may shape our phenotypic genetic expressions (Nigg, 2012), can also inform our
understanding of risk for ADHD. Epigenetic shifts can be inherited across generations, creating
a lineage of, in this case, maladaptive behavioral outcomes.
As noted above, it is clear that ADHD is a dimensional trait, much like height or
intelligence, and genetic expression is largely dependent on environmental factors (Jensen,
2000). Environmental factors, which account for between 10% to 40% of variance in ADHD
(Roigé-Castellvi, 2020), include but are not limited to: maternal alcohol use disorder (Knopik,
2006), caregiver psychiatric disorders and psychopathology (Margari et al., 2013), childhood
nutrition and diet (Bazar et al., 2006), as well as a host of other factors related to caregivers’
privileged backgrounds, such as education level, socioeconomic status, and ethnicity (Nikolas &
Burt, 2010; Torvik et al., 2020). Mixed findings have been found for prenatal exposure to
nicotine, alcohol, and other substances (Moss, 1990) and their influence on childhood ADHD
outcomes (Halmoy, 2012; Lemola et al., 2009; Roigé-Castellvi, 2020).
Although heritability characteristics have been highlighted for distinguishing between
inattentive vs. hyperactivity presentations, recent research demonstrates that nonshared
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environmental influences significantly influence ADHD inattentive presentation over
hyperactive presentation (Nikolas & Burt, 2010). Even more, family-related risk factors may
play a role in the initiation and persistence of externalizing problems, such as parents of children
with ADHD also had lower marital satisfaction and higher divorce rates than parents of typically
developing children (Uçar & Vural, 2018). A study by Ellis and Nigg (2009) showed that ADHD
symptoms were related to low paternal involvement and perhaps also to parents’ (specifically
fathers’) inconsistent use of discipline (Uçar & Vural, 2018).
What remains less well explored in ADHD etiology research includes ADHD expression
across ethnic and cultural variations. Some data suggests that ethnic minority status interacts
with family income and/or sex, which significantly and exponentially increases the risk for
ADHD, with African American males particularly at risk for increased severity of ADHD
symptoms (Martel, 2013). More recent work using a nationally representative sample suggests
that compared to White children, Black children are more likely to have received an ADHD
diagnosis (per parent report), while Latinx children are less likely to have received a diagnosis
(Danielson et al., 2018). Furthermore, family income interacts with child sex, such that girls
from low-income families have been shown to experience increased inattention, perhaps because
girls in stressed environments may be particularly vulnerable to psychopathology (Martel, 2013).
Moreover, the sociocultural context remains dynamic and everchanging as population,
technology, beliefs, and family systems shift. “Except for children experiencing exceptional early
deprivation, a causal relationship between family environment and psychosocial adversity and
ADHD is unclear” (Bélenger et al., 2018). While a public health, prevention-focused approach
seems long overdue, there is much more information that can be researched related to the
intersectionality and intertwined influences of ADHD and environmental factors. Since it may
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also be the case that environmental factors are most amendable to intervention, it is, therefore,
important to understand how pre-, peri- and post-natal factors may affect risk for subsequent
inattention and/or hyperactivity/impulsivity.
Emotion Dysregulation in ADHD
Emotion dysregulation is a prevalent, impairing associated feature of ADHD (Shaw et al.,
2014). It may occur in a clinical profile of ADHD, even in the absence of comorbid disorders
(Franke et al., 2018). Emotion regulation, as a broad concept, is defined as the ability to modify
one’s emotional state for the achievement of adaptive and goal-oriented behaviors (Shaw et al.,
2014). Emotion regulation involves a multi-process system that allows an individual to select,
attend to, and appraise emotionally arousing stimuli flexibly (Qian et al., 2016). Therefore, it
comes as no surprise that individuals with a neurodevelopmental disorder, such as ADHD, who
have concomitant emotion regulation difficulties, may struggle profoundly with day-to-day
activities (Qian et al., 2016). In general, emotion regulation impairment may look like: 1)
emotional expressions and experiences that are seen as excessive in relation to social norms and
are context inappropriate; 2) quick, poorly controlled shifts in emotion (lability); and 3) peculiar,
hyper-attuned attention to emotional stimuli (Shaw et al., 2014). Children with ADHD and
emotion dysregulation are known to have greater impairment in peer relationships, family life,
and academic performance than those with ADHD alone (Shaw et al., 2014). More interestingly,
emotional problems have been found to have a greater impact on well-being and self-esteem,
even when compared to hyperactivity and inattention symptoms (Shaw et al., 2014). In
controlled experimental studies, emotional problems have been shown to exacerbate the
performance deficits already evident in ADHD (Shaw et al., 2014). Conceptual models
explaining how ADHD and emotion regulation are related are largely theoretical as there are few
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studies from which mechanistic models can be generated (Shaw et al., 2014). Barkley (2010)
proposed that deficient emotional self-regulation is a core component of ADHD, but a widely
accepted model is based on the idea that emotion dysregulation and symptoms of ADHD are
distinct but correlated as they have common underlying neurocognitive deficits (Shaw et al.,
2014).
Emotion regulation’s related concepts, in addition to mood dysregulation, include
irritability, and aggression, which is a behavioral manifestation of irritability. Irritability can be
understood as a proneness to anger and contains behavioral (aggression) and mood (displeased
affect) components (Liebenluft, 2017). A clinical picture includes developmentally inappropriate
temper outbursts and sullen, grouchy affect or mood (Liebenluft, 2017). Irritability is
distinguishable from other “headstrong behavior (i.e., argumentativeness, noncompliance, rule
breaking)” by virtue of its multivariate structure, longitudinal course, external predictions, and
genetic associations (Uçar & Vural, 2018). All of these factors further explain why irritability
cannot be deemed a unitary construct.
According to the Diagnostic and Statistical Manual of Mental Disorders (DSM-5;
American Psychiatric Association [APA], 2013), irritability is categorized as an internalizing and
externalizing symptom for a range of psychiatric disorders, including ADHD, anxiety, and
depression. While ADHD does not include irritability as a diagnostic criterion in the DSM-5,
irritability is frequently observed in individuals with ADHD and is accepted as one of the main
and also the most detrimental features associated with ADHD (Uçar & Vural, 2018).
Furthermore, an epidemiological study cited that 38% of individuals with ADHD also exhibit
irritability, which is 10 times greater than observed in the general population (Uçar & PVural,
2018). According to recent evidence, the prevalence of irritability is about 25% to 45% of
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children with ADHD (Uçar & Vural, 2018). Furthermore, irritability in children with ADHD has
been associated with decreased global functioning and social impairment as well as increased
ADHD symptom severity (Uçar & Vural, 2018).
Irritability in Individuals with ADHD
Childhood irritability is a growing area of research in which temperament during infancy,
childhood aggression and other behavioral manifestations are often highlighted due to their
clinical significance and concurrent and future impairment (Leibenluft, 2017). It is important to
distinguish irritability from aggression, as symptoms of childhood irritability may simply be
grumpy, huffing and puffing, or experiencing “burdensome dysphoria (stewing inside)” (VidalRibas, Brotman, Valdivieso, Leibenluft, & Stringaris, 2016). Although irritability has been
controversial in its own independence as a construct, a number of studies have been able to
define and operationalize irritability using latent class analysis as touchiness, easy annoyance,
and anger differentiated from symptoms of defiance or vindictiveness (Vidal-Ribas et al., 2016).
In this section, it is imperative to outline the distinctions and similarities for
understanding irritability and affect. Although irritability is often seen as a ‘mood,’ the
underlying anger is the emotion or feeling that can be described by the individual (Vidal-Ribas et
al., 2016). Further delineating the differences between a “feeling” versus an “emotion” rest on
the individual’s conscious awareness of their thoughts related to an emotional event and bodily
sensations that they describe as “anger.” While a feeling requires conscious awareness, emotions
are thought of as “action tendencies” that do not necessarily need to be in conscious awareness of
the individual (Vidal-Ribas et al., 2016). On the one hand, an emotion can be deemed as an
evoked response that requires a stimulus; on the other hand, one’s mood does not require stimuli
and tends to be enduring (the period of time, unspecified) (Vidal-Ribas et al., 2016). While mood

18

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
can be described by an individual’s feelings, “affect” is assessed through objectively observed
features of a mood or emotion of the individual. More importantly, irritability is one of many
manifestations of mood dysregulation (Vidal-Ribas et al., 2016).
Although many believed in the analogy that irritability is to psychopathology as fever is
to general medicine, meaning irritability is cross-cutting symptom of many disorders, irritability
has been found to be differentially related to depression and anxiety as a predictor based on
longitudinal and genetic studies (Vidal-Ribas et al., 2016). Studies assessing whether ADHD is
an outcome of chronic irritability have generated inconsistent findings. In one meta-analytic
study, chronic irritability was shown to be a predictor for depressive disorder, anxiety disorder,
and Oppositional Defiant Disorder (ODD), characterized by irritability and headstrong behavior
(Vidal-Ribas et al., 2016). In addition, stimulants have been shown to decrease irritability levels
in individuals with ADHD (Uçar & Vural, 2018) and interventions that have targeted
hyperactivity and increased propensity for aggression are indicated in successful
pharmacological treatment in youth with ADHD, who also suffer from irritability (Franke et al.,
2018). Further highlighting the complexity of these relations, irritability itself is not static.
Trajectories of irritability over time may vary due to a number of factors, such as temperament or
proneness to anger, anxiety, age, neuronal cortical thickness, and environmental context (i.e.,
distress) (Pagliaccio et al., 2018; Dugré & Potvin, 2022).
Defining Irritability
From out of Leibenluft’s (2017) work defining severe mood dysregulation disorder,
DSM-5 (APA, 2013) criteria break down two components of irritability: Phasic Irritability and
Tonic Irritability. Phasic irritability refers to developmentally inappropriate temper outbursts,
whereas tonic irritability refers to the negative affect that persists between outbursts. In the
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Research Domain Criteria (RDoC) framework, irritability is only regarded in the phasic
definition, as an expression of frustrative non-reward, or a reaction to blocked goal attainment
(Vidal-Ribas et al., 2016).
Similar to ADHD, irritability is polygenic, and its phenotype is heterogeneous (Hirsch et
al., 2022). Thus, it is quite difficult to capture the full scope of the prevalence of irritability, and
it is now only beginning to be studied for its role in child and adult psychopathology. For
instance, irritability is a diagnostic criterion in a number of disorders in childhood, such as
anxiety disorders, major depressive disorder, and ODD (APA, 2013). Furthermore, irritability is
a common symptom in children with ADHD (Riglin et al., 2017). 3.8% of youth (ages 4-16)
whose behavior was rated using the Child Behavior Checklist (CBCL) were identified as
exhibiting a dysregulation phenotype linked to irritability, 5-6% of youth (ages 8 -19) had mood
lability or mood swings (which includes irritability as one of its manifestations) based on
responses to the questionnaire (Vidal-Ribas et al., 2016). Furthermore, about 20% of children
and adolescents participating in the Isle of Wight study endorsed significant irritability with
regards to frequency, severity, and duration (Vidal-Ribas et al., 2016).
Regarding neurobiological factors, heritability of irritability is approximately 30-60% in
both adults and adolescents (Vidal-Ribas et al., 2016; Liebenluft, 2017). Little research
highlights whether or not the same brain mechanisms mediating irritability vary across diagnoses
(Liebenluft, 2017). Although there has been some evidence that there is similar neural activation
to that implicated in emotional processing and emotion dysregulation (Crum et al., 2021), there
is little evidence to support a connection between irritability trajectories and brain structure,
specifically increased cortical thickness (Pagliaccio et al., 2018).
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In an animal model that has translational potential for studying irritability, threat and
frustration were found to interact in determining an animal’s increased motor activity and
likelihood of attacking a “conspecific.” (Liebenluft, 2017). fMRI data has examined associations
between irritability and neural responses to frustration and threat; findings highlight dysfunction
in the striatum, anterior cingulate cortex, amygdala, and parietal lobe (Liebenluft, 2017). These
regions remain consistent with children who suffer deficits in reward processing and maintaining
attentional control when frustrated (Liebenluft, 2017).
There are noted sex differences that capture the temperamental traits of negative affect
(i.e., fear, anger, and sadness), surgency (i.e., approach, sociability), and effortful control (i.e.,
thoughtful, deliberate regulation) as early as infancy. In general, girls are more prone to negative
affect, and positive affect is higher in boys than girls (Martel, 2013). However, these
temperamental traits are at the mercy of “goodness of fit” or the compatibility of the caregiver’s
temperament, affect, and mood, which has also been recently observed through parent-child
neural synchrony (Quiñones-Camacho et al., 2020).
Caregiver-Child Attachment Style and ADHD
The relationship between the caregiver and the child has been understood as early as
infancy through the theory of attachment. According to Bowlby and Ainsworth (1991), parental
responsiveness to the child provides the child with consistent feedback in which their needs will
be met. Attachment is born from a biological response that emphasizes a formed bond as a
survival instinct, in which infants may rely on their caregivers in stressful situations (i.e., hunger
or fear). There are four categories of childhood attachment: secure attachment, insecure avoidant,
insecure resistant, and disorganized attachment. A secure attachment reflects a child who can use
their caregiver as a safe base from which they can move out and explore the world (Ainsworth &
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Bowlby, 1991). As these children grow up, they tend to have more trust and positive
expectations of the world (Ainsworth & Bowlby, 1991). This is possible through the
development of an internalized representation of the self and others, and expectations of how
interactions between self and other will unfold, in what has been coined by Bowlby as an internal
working model (Finzi-Dottan et al., 2006). An insecure-avoidant attachment is demonstrated in a
child who learns to self-soothe and become self-sufficient as they cannot rely on their caregiver
to meet their emotional needs (Ainsworth & Bowlby, 1991). A child with an insecure-resistant
attachment, while similarly unable to rely on their caregiver to meet their emotional needs, is
faced with inconsistent responsiveness from their caregiver, which leaves them in a state of
confusion (Ainsworth & Bowlby, 1991). Insecurely attached children will tend to hold negative
expectations of their surroundings and will be troubled by anxiety (Ainsworth & Bowlby, 1991).
Finally, a disorganized attachment style explains the children who are seemingly disoriented to
their environment, as they often present as fearful to their caregivers with contradictory
behaviors or affects (i.e. freezing or dissociation and misdirected or jerky movements)
(Duschinsky, 2015). This is due to the fact that children have been confronted with a caregiver
who has frightening and frightened behaviors as well as dissociative and withdrawing behaviors
(Duschinsky, 2015).
In a typical population, 60% of children will have a secure attachment, whereas children
with ADHD make up less than 10% of those with secure attachment. Yet, child attachment style
has been narrowly explored in research as contributing to ADHD outcomes (Storebo et al.,
2016). One common thread has been the link between emotion regulation and its role in reactive
attachment disorder and ADHD, as well as the importance of early childhood in both attachment
theory and ADHD (Storebo et al., 2016). In the first few years of life, infants and children are
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solely dependent on their caregivers, who provide the child’s environmental context during this
critical period of cognitive, emotional, and behavioral development (de Cock et al., 2017).
Boundary violations between caregiver and child were shown to have forecasted
symptoms of ADHD at ages 2, 7 and 11 (Kretchmar & Jacobvitz, 2002). However, Kretchmar
and Jacobvitz (2002) posited that affect regulation may play an important role in the relationship
between parenting style and attachment, although not empirically explored at the time.
Therefore, a child’s ability to regulate their affect, given their internal working model (via
attachment modeling) from their caregiver, may play a significant role in ADHD
symptomatology and severity as a result of caregiver-reinforced emotion dysregulation and
lowered distress tolerance.
A few studies have chosen to look at maternal adjustment postpartum, including but not
limited to psychological distress, depression and/or anxiety, parenting stress, and distorted
perceptions, such as perceived child vulnerability (Halpern et al, 2001). These studies have found
that mothers who experienced difficulties during pregnancy and/or delivery complications
experienced more difficulty regarding adjustment and caring for their infant, such as restrictive
parenting (i.e., conflicts related to the infant’s newfound independence and mobility freedom due
to mother’s concerns for safety) (Halpern et al., 2001). Uncontrolled studies cite that mothers of
preterm newborns during hospitalization and within the first few months of life experienced
increased distress, with concerns for their infant’s health noted most frequently (Halpern et al.,
2001). However, these studies yield few conclusions for mother’s mental and emotional
wellbeing, as they do not include control groups and have not followed up on the outcomes of
these mother-infant dyads throughout childhood, instead choosing to look at infant outcomes and
mother-infant relationship in the first few months of life. Although the lack of longitudinal
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follow-up is a large gap in the literature, this literature seems to begin to point to possible
predictors that not only begin before birth (i.e., prenatal experiences) but also may carry forward
through the childhood environment.

Predictors of Irritability and ADHD
Pre- and Perinatal Risk
Each year in the United States, approximately 12.8% of infants are born prematurely
(<37 weeks gestation) and 8.3% are born low birth weight (<2500 g) (Martin, Hamilton &
Ventura, 2007). It is well-established that prenatal risk, such as emotional and psychological
distress as well as delivery complications (i.e., pre-term birth and low birth weight) are
correlated with onset of childhood ADHD and persisting adult ADHD (Halmoy et al., 2012).
While a majority of studies are retrospective and susceptible to recall bias, there are some
prospective, longitudinal studies that highlight a number of biological or environmental factors
that can shed light on etiological origins of ADHD (Nigg, 2012; Sciberras et al., 2017). Given the
prevalence of ADHD and the magnitude of its associated impairment, understanding risk for
development of ADHD is essential.
A range of pregnancy complications, such as illness, bleeding, excessive nausea, and
undue weight loss or gain (metabolic disorder during pregnancy), have been implicated in
children with ADHD who do not have prior family histories of the disorder (Jensen, 2000).
Additionally, children who were born prematurely (Martin et al., 2012), with a lower birth
weight for their gestational age (Poehlmann et al., 2011), or hypoxic problems are more likely to
have attentional difficulties (Jensen, 2000; Roigé-Castellvi, 2020). Premature birth and/or low
birth weight are associated with increased risk for learning disabilities, language comprehension,
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motor and other developmental delays, as well as internalizing and externalizing behavioral
difficulties (Lahey et al., 2016; Poehlmann et al., 2011). Gestational diabetes as well as
instrumental delivery (cesarean section, induced birth, or birth with forceps) have been
associated with increased risk for ADHD (Nomura et al., 2012; Roigé-Castellvi, 2020).
A meta-analysis of 10 studies highlights a number of possible prenatal predictors of
ADHD, including mothers experiencing unresolved mourning during pregnancy, maternal and
paternal depression, maternal insecure attachment, maternal insecurity, and a high degree of
maternal expressed emotion (Storebo et al., 2016). Maternal depression has even proven to be
significantly more correlated with maternal responsiveness in interactions with their children
compared to maternal ADHD status (Storebo et al., 2016).
Prenatal risk is often linked to infant temperament, and temperament is quite an important
facet of ADHD and irritability that begins from birth. Temperament is generally viewed as
innately-based individual differences in reactivity and self-regulation (Gomez et al., 2014).
Rothbart’s widely accepted model of temperament comprises an extraversion/surgency
dimension (the tendency to display sociability, positive affect, and enjoyment of high intensity
activities), negative affectivity dimension (the tendency to respond intensely, especially to
negative emotional cues), and effortful control dimension (aspects of behavior associated with
regulation) (Gomez et al., 2014). Regarding ADHD, studies have found low effortful control and
high negative affect correlate with ADHD (Gomez et al., 2014). Regarding irritability, there is
much literature that cites plausible pathways and potential mechanisms for prenatal risk that exist
leading to childhood irritability. For example, maternal prenatal depressive symptoms were
shown as a pathway for childhood temperament and irritability outcomes (McGrath et al., 2008).
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Additionally, maternal prenatal smoking has long been found to be linked to neonatal irritability
and temperament (Nigg & Breslau, 2007).
Furthermore, high-risk pregnancies may incite maternal anxiety and overly cautious
behaviors related to the health of her child prenatally and postpartum, especially in children born
prematurely (Treyvaud et al., 2009). However, there is no research that extends maternal anxiety
to children not just born prematurely, but infants born out of other pregnancy and/or delivery
complications and links anxious type behaviors to childhood ADHD outcomes. Although there
has been much research that has shown that some demographic factors (i.e., maternal education,
marital status, and socioeconomic status (SES)) may play a role in maternal parenting
experiences and maternal parenting stress (Moe et al., 2018), few to no studies have considered
the role that maternal pregnancy experiences have on maternal parenting stress and parenting
style.
Parenting
Bhutta et al. (2002) highlight how important it is to consider demographic risks and other
familial factors (i.e., parenting style) because as the child grows older, these are often stronger
predictors of child behavioral outcomes than perinatal risks. Parenting style has both an indirect
and direct effect on child emotional socialization, which may shape the child’s experience of
emotion (Jabeen et al., 2013). Parenting refers to a set of characteristics that describe caregiver’s
behavior and attitudes in dealing with their children and the set of guidelines that may help
achieve adaptive behavior and successful socialization (Ezpeleta et al., 2019). Parenting style is
not static and non-changing; it is influenced by many circumstances, including the child’s
behavior (Shahsavari, 2012). Furthermore, caregivers regulate children’s emotion skills as well
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as shape children’s acquisition of emotion regulation through caregiver-child interactions and
quality of relationship (Jabeen et al., 2013).
Research has shown that different children respond differently to different parenting
styles, even experimentally manipulated changes in parenting (Poehlmann et al., 2011).
Specifically, positive parenting styles, such as higher respect for child autonomy or
nonintrusiveness, may limit a child’s negative externalizing behaviors; however, studies have
shown that mothers of children with ADHD tend to be more controlling, as well as demonstrate
greater negative affect in parent-child interactions (Healey et al., 2010). Moreover, children with
ADHD often have a constellation of high activity, impulsive and disruptive behaviors that may
also heighten parenting stress and influence parenting style, creating an interpersonal dynamic
that becomes cyclical in nature (Modesto-Lowe et al., 2008). Children with emotion regulation
deficits may have an angry/irritable mood, which may result in frequent and severe temper
outbursts, which could in turn elicit problematic parent reactions, such as punitive and
overbearing behavior in response to stress as a means to control the situation. Parents of children
with ADHD tend to have more aggressive parenting styles, less proactive behaviors, and higher
negative attitudes than parents of children with typical development (Uçar & Vural, 2018).
Similarly, parental intrusive behaviors, such as the creation of diffuse boundaries could often
result in enmeshed or entangled responsive patterns between caregiver and child (Kretchmar &
Jacobvitz, 2002). Nevertheless, there is a paucity in research that demonstrates the true
association to negative parenting styles, such as intrusiveness, to childhood irritability and
ADHD outcomes.
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The Current Study
The purpose of the present study was to examine the association between prenatal risk
and childhood behavioral outcomes (i.e., ADHD and irritability) through parenting style
(specifically, maternal intrusiveness) to determine if the presence of pregnancy and delivery
complications influence less-than-optimal caregiver-child interactions (e.g., interactions
characterized by caregiver intrusiveness and lowered child responsiveness) and, in turn, increase
risk for more severe childhood inattention, hyperactivity/impulsivity, and/or irritability. This
study also aimed to investigate whether parent-child attachment quality moderated these
relations (see Fig. 1).

Figure 1. Moderated mediation model outlining current study.

Covariates: Maternal Prenatal
Substance Use, Family SES
c

X. Pre/Perinatal Risk
(Y/N)

Y. Child Behavioral /
Emotional Dysregulation

Attachment Style:
Secure vs. Insecure

M. Maternal
Intrusiveness
a

X. Pre/Perinatal
Risk (Y/N)

b
Y. Child Behavioral /
Emotional
Dysregulation

c’

Covariates: Maternal Prenatal Substance Use, Family SES,
Child Race

28

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
It was hypothesized that pre- and perinatal risk would be associated with higher rates of
less-than-optimal parenting, as seen through higher caregiver intrusiveness during preschool
(ages 3-4 years), which in turn, would be associated with more severe ADHD and irritability at
school-age (ages 8 – 9 years). It was also hypothesized that caregiver-child attachment would
moderate the relation between 1) parenting styles characterized as intrusive and 2) child
behavioral and emotional outcomes, as seen in ADHD severity and diagnosis, and ODD severity
and diagnosis at 8 to 9 years of age. That is, there would be a stronger association between
parent intrusiveness at preschool and children’s ADHD and irritability severity, and ADHD and
ODD diagnoses at school age for children who had an insecure attachment style with their parent
than for securely attached child-parent dyads.
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Chapter III: Methods
Participants
Parents and their children aged 3 - 5 years (N=216) were recruited from preschools or
were referred by clinicians in metropolitan New York for a prospective study examining
trajectories of ADHD symptom severity from preschool through childhood. Preschoolers At Risk
for ADHD exhibited ≥6 inattention and/or ≥6 hyperactive/impulsive symptoms rated “Often” or
“Very Often” on the ADHD-RS-IV (DuPaul et al., 1998) by parents or teachers. Typically
Developing preschoolers had fewer than 3 inattention and fewer than 3 hyperactive/impulsive
symptoms rated “Often” or “Very Often” on the ADHD-RS-IV (DuPaul et al., 1998) by parents
and teachers. A 2:1 ratio of At Risk to Typically Developing preschoolers were recruited. At
Risk preschoolers were oversampled to provide greater power for observing changes in the
trajectories of their symptom severity across childhood.
The exclusion criteria for the overarching study were: full-scale IQ less than 80, as
measured by the Wechsler Preschool and Primary Scale of Intelligence, Third Edition (WPPSIIII, Wechsler, 1997); not English speaking; home schooled; taking systemic medication for any
reason, including ADHD; and neurological disorder [e.g., Traumatic Brain Injury (TBI), PostTraumatic Stress Disorder (PTSD)]. An additional criterion for the current study was to limit
dyads to mothers and their biological children given that this study examined prenatal risk
factors. Thus, three families were excluded because their children were adopted, and prenatal
data was not available. Seven more families were excluded because a caregiver who was not the
child’s biological mother completed the parent-child interaction task.
Additional participants had missing data. Ten mother-child dyads did not complete the
parent-child interaction procedure and n=17 dyads’ videos were not able to played because the
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files were corrupted. Finally, the longitudinal data was collected over the course of several years,
and the attrition for the follow-up sessions was 26% and 31% of the total sample for ages 8 and
9, respectively. Therefore, 40 children did not return for a follow-up assessment at either 8 or 9
years of age. The final sample for the current study was 139 biological mother- child dyads (see
Figure 2) who had complete prenatal data, a video-taped parent-child interaction that was able to
be coded, and a follow-up evaluation at ages 8 and/or 9 years old.

Figure 2. Flow chart of participant eligibility and inclusion in current analyses.

Baseline Parent-Child
Interaction not completed
n= 10

Interaction completed with a
caregiver who was not
biological mother n=10

Video files corrupted n= 17

Participants lost to follow up
by ages 8 & 9 n= 40
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In the current study, (N= 139), participants (male n=74, 80%; mean age= 4.32, SD= .46)
were ethnically (n=42, 30.2% Latinx) and racially diverse: n=16, 11.5% Asian, n=17, 12.2%
Black, n=80, 57.6% White, and n=26, 18.7% multiracial or “other”-race identified. On average,
participants’ families were middle class (socioeconomic index mean= 65.33, SD= 16.61),
although there was considerable heterogeneity (range = 20-97). Fifty-nine percent (n=82) were
recruited into this study as “Hyperactive/Inattentive” and n=57 (41%) were classified as
“Typically Developing” (see Table 1). No significant differences were seen in the key
demographic variables of sex (p=.06), ethnicity (p=.59), or race (p=.95). However, compared to
children included in the analyses, children who were not included were slightly older [Mean age
(SD) = 4.43 (0.42) vs. Mean age (SD) =4.23 (0.49), t(214) =2.95, p= .004], were from families
with slighter lower socioeconomic status [Mean SES (SD) = 59.10 (19.24) vs. Mean SES (SD)
=65.33 (16.61), t(214) =-2.49, p= .01], and were more likely to have been recruited as “At Risk”
for later ADHD (25% vs. 41.4%, Χ2 (1) = 5.80, p = .02) (Nunan et al., 2018). All parents
completed oral and written consenting procedures prior to evaluation. Children gave their assent
to take part. The study was approved by the IRB of the institution in which the study was run.
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Table 1.
Demographics of the Sample.
Variable

Child Age (years)
Family Highest
SES
Maternal Age at
Birth

Child Sex:
Male
Female
Child Ethnicity
Latinx
Not Latinx
Child Race:
Asian
Black
White
Multiracial or
“other” race

Total
Mean (SD)
4.23 (.49)
65.33 (16.51)

Typically
At Risk
Developing
Mean (SD)
Mean (SD)
4.16 (.49)
4.29 (.49)
68.89 (15.71) 62.85 (16.87)

32.34 (5.62)

32.35 (5.23)

32.33 (5.91)

0.02

0.99

0

N (%)

N (%)

N (%)

χ 2(df)

p

φ/
Cramer's
V

1.39 (1)

0.24

-0.10

9.06 (3)

.03

0.26

107 (77)
32 (23)

41 (80)
16 (28)

T (df)

p

d

-1.53
2.14

0.13
.03

0.27
0.37

66 (81)
16 (20)

30 (32)
63 (68)
16 (12)
17 (12)
80 (58)
26 (19)

12 (75)
5 (29)
30 (38)
10 (39)

4 (25)
12 (71)
50 (63)
16 (62)

Measures
Demographics and Pre/Perinatal Risk
At the baseline assessment, when children were 3-4 years of age, mothers completed a
brief questionnaire asking for maternal and child age, maternal and child race and ethnicity, and
parent occupations. Mothers also retrospectively recounted specific events of medical illness or
adverse biological events that they experienced during the perinatal period. In addition, mothers
were asked if they or their baby experienced any type of illness or complication during
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pregnancy or delivery. If they reported “yes” to either of the above questions, they were asked to
specify the illness and/or delivery complication. Examples of pre-/peri-natal and delivery
complications that were included are: gestational diabetes, preeclampsia, cancer, placenta previa,
premature birth and low birth weight.
Socioeconomic Status (SES)
SES was measured using the Socioeconomic Prestige Index (SEI) (Nakao & Treas,
1994), which ranks occupational prestige on a scale of 0 – 100. Higher scores indicate a more
prestigious occupation. For the present study, the highest SEI of either parent at baseline was
used in analyses.
Parent Sensitivity and Child Responsiveness
Caregivers and 3- to 4-year-old children completed a 15-minute videotaped interaction
comprising three 5-minute tasks: 1) free play; 2) a structured math worksheet; and 3)
constructing a tower from Duplo® blocks. The quality of the parent-child dynamic in these
interactions was assessed using the Emotional Availability scales (EA-2; Biringen et al., 2003).
The EA-2 scales are a manualized method to assess dyadic interactions between an adult and a
child. The scales consist of six adult and child relational dimensions of the emotional availability
of an adult toward the child and of the child toward the adult.
The adult dimensions, which are all scored on a scale of 1-7, with 7 being the optimal
condition are: sensitivity, structuring, non-intrusiveness, and non-hostility. Caregiver sensitivity,
highly influenced by Ainsworth’s (1969) conceptualization, is defined as responsiveness to the
child’s emotional signals and communication. For example, the affect of the adult is judged
independently while still considering the child’s emotional cues. A score of 4 reflects a
caregiver who may be deemed less sensitive. This caregiver displays incongruence in behavior
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and affect, or pseudo or apparent sensitivity. For example, their voice may turn sugary-sweet
when talking to the child, while not appropriately matching their affect to child cues. Lower
scores (1-3) are seen as insensitive and lacking warmth; a caregiver may be affectively flat,
noninteractive or silent, or may hold a more harsh, abrasive, or condescending presentation.
Caregiver structuring refers to the ability of the adult to scaffold or structure tasks in a
way that is readily received by the child. Higher scores (5 -7) encompass the caregiver’s ability
to be an active member of the interaction by providing instruction, breaking down steps to
complete activities or physically helping in the manipulation of physical objects. Lower scores
(1-4) include not only inconsistent guidance (4), but also lack of structure within activities or
inability to set appropriate limits. Caregiver non-intrusiveness is seen as the adult’s ability to be
available without intrusions on the child’s autonomy (i.e., interference or moving against what
the child is doing, as well as doing too much for the child that they can do for themselves).
Higher scores (5-7) include caregivers who are physically available for the child while following
the child’s lead and not overpowering the interaction. Lower scores (1-4) include overmentoring or over-leading, which may be the result of overidentified caregiving, or constant
physical manipulation of the child due to overcontrolling or overprotective caregiving.
Caregiver non-hostility is defined by the ways in which the adult talks or interacts with
the child that is not abrasive, impatient, or antagonistic. Additionally, this subscale can be
understood in two categories: covert hostility and overt hostility. Scores of 4 signify covert
hostility may manifest as impatience, discontent, or boredom towards the child. Overt hostility
(scores of 1-3) is more obvious disapproval and negativity directed towards the child. High
scores of 5 to 7 represent an absence of hostility in caregiver tone, attitude, and affect.
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The child dimensions, which are all scored on a scale of 1-7 with 7 being the optimal
condition, are: responsiveness to the adult and involvement of the adult. Child responsiveness is
seen as age- and context- appropriate ability to explore on their own, as well as to respond to the
adult in an affectively and behaviorally available way. Relating to Ainsworth’s “secure base,”
the child must demonstrate affective or emotional availability toward the caregiver. Scores of 5-7
are reserved for good and well-balanced emotion regulation, not over-regulated and overcontrolled or under-regulated and under-controlled. Scores of 4 include children who may use
negative affect to maintain connection and responsiveness (e.g., whining, complaining, tantruming). Lower scores (1-3) are for children whose emotion regulation is clearly problematic. For
example, they may appear to be confused, angry, threatened or threatening, and may appear
disorganized in action, words, or play. Last, child involvement is the ability of the child to invite
the caregiver into their play and include/consider them in their interactions. Higher scores of 5-7
show that the child can successfully and consistently bring the caregiver into play and engage the
adult in the interaction. Lower scores of 1-4 are for children who move back and forth between
initiating play and playing autonomously with a stronger skew towards playing autonomously,
and sometimes using “acting out” or anxious behaviors to sustain connection with the caregiver
(e.g., whining, complaining, or other forms of negative emotion expression). Occasionally, an
anxious or overconnected quality may appear in the child, which may be inappropriately
indicative of the child’s developmental stage receiving a more moderate score of 4.
A total score for the caregiver-child interaction is assigned on a scale of 0 – 100. Ranges
from 100 – 81 signify that the interaction is ‘highly emotionally available,’ indicative of a secure
attachment style. That is, the adult shows a “good enough” attunement to the child’s cues and
communications. Scores from 80 – 61 are defined as ‘complicated,’ or insecure anxious
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attachment style, in which caregiver sensitivity is seen as inconsistent in their expressions of
sensitivity, and at times seen with elements of detachment. Scores from 60 – 41 are classified as
‘detached,’ or insecure avoidant attachment style, are mechanical, distant, and not seen as
sensitive in picking up the child’s communication cues. In such instances, the caregiver cannot
be classified as “warm.” Last, scores below 40 are considered ‘problematic,’ or disorganized
attachment style, in which this style of interaction is particularly traumatizing and disorganizing
for the child and the caregiver.
For the present study, all videotaped parent-child interactions were coded by a single
rater (A.R.) who has been certified by Zeynep Biringen as a reliable coder using the EA-2
system. This rater was blind to children’s preschool ADHD risk status.
ADHD Diagnosis and Severity
ADHD severity at preschool was assessed using the ADHD Rating Scale, Fourth Edition
(ADHDRS-IV; DuPaul et al., 1998). Parents and teachers completed the ADHD-RS-IV when
children were aged 3-4 years to determine inclusion into the study. This 18-item rating scale
assesses the severity of the DSM-IV symptoms of inattention (e.g., child often makes careless
mistakes while doing homework) and hyperactivity/impulsivity (e.g., appears as if driven by a
motor; interrupting others). Parents and teachers rated how often the child engaged in the
behaviors using a 4-point scale (i.e., Never to Very Often). Higher scores indicate more severe
inattention and/or hyperactivity/impulsivity. This assessment has also been widely used and
accepted in research and has been validated for children as young as preschool age (McGoey et
al., 2007). Chronbach’s  for the current sample was .98.
At follow up, ADHD diagnosis and severity were assessed using the Kiddie SADS
Present and Lifetime Semi-structured Psychiatric Interview (K-SADS-PL; Kaufman et al., 2000).
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The K-SADS-PL is a semi-structured clinical interview using DSM-IV criteria for diagnosis of
psychiatric (e.g., mood, anxiety) and neurodevelopmental disorders, including ADHD. This
measure has been widely used and accepted throughout child psychiatry research (Kaufman et
al., 1997). Parents were interviewed when their child was aged 8 and again at 9 years by a PhDlevel psychologist or a well-trained doctoral student. The presence or absence of a psychiatric
disorder was determined via a thorough review of all clinical information available as well as a
supervisory meeting with a licensed Psychologist. Additionally, teachers’ responses on the
ADHD-RS rating scale, administered when the child was 8 and 9 years of age, were integrated
with parent reports to obtain a summary score for each ADHD symptom (Picentini et al., 1992;
The MTA Cooperative Group, 1999). For current analyses, K-SADS scores were recoded from
the original score (i.e., 1 “not present”; 2 “subthreshold”; 3 “threshold”) to a 0 to 2 scale. Item
responses were then summed and so the range of scores was 0 to 36. Higher scores are
indicative of more severe psychopathology. For children who completed both the 8- and 9-yearold evaluations, severity scores were meaned. For categorical outcomes, ADHD diagnostic
outcome for each of the two years of follow-up were aggregated so that if a child met criteria for
ADHD at either 8- or 9-year-old evaluations, they were considered to meet criteria for ADHD at
follow-up. This approach reflects that children may meet criteria for the disorder at one
evaluation, but not the next when their symptom count centers around the cut-off threshold, and
they are repeatedly evaluated over short time spans (Lahey et al., 2004; Sibley, 2022).
Irritability
Children’s irritability at follow-up was assessed using the Kiddie SADS Present and
Lifetime Semi-structured Psychiatric Interview (K-SADS-PL; Kaufman et al., 2000). Similar to
the ADHD criterion, the presence or absence of a psychiatric disorder was determined via a
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thorough review of all clinical information available as well as a supervisory meeting between
the interviewer and a licensed Psychologist. Additionally, teacher responses to the BASC-2
(Reynolds & Kamphaus, 2004) rating scale were integrated with parent reported behaviors to
obtain a summary score for each ODD symptom (The MTA Cooperative Group, 1999). For
current analyses, K-SADS scores were recoded from the original score (i.e., 1 “not present”; 2
“subthreshold”; 3 “threshold”) to a 0 to 2 scale. Item responses were then summed so the range
of scores was 0 to 8. Higher scores are indicative of more severe psychopathology. For children
who completed both the 8- and 9-year-old evaluations, ODD severity scores were meaned. For
categorical outcomes, ODD diagnostic outcome for each of the 2 years of follow-up were
aggregated so that if a child met criteria for ODD at either of the 8- or 9-year-old evaluations,
they were considered to meet criteria for ODD at follow-up.
Procedure
Children included in the current study were 3-4 years of age at baseline evaluation, which
took place at the laboratory. Baseline evaluations were held across two days, with each session
lasting 2-3 hours. Mothers completed a demographic questionnaire and the semi-structured
psychiatric interview (at baseline only the ADHD and ODD modules of the K-SADS-PL were
administered). Each mother and child dyad completed the videotaped parent-child interaction
task.
Follow-up evaluations were completed one time per year when children were 8 and 9
years of age. During each follow up session, parents were interviewed using the full K-SADSPL, during which they reported on their children’s behavior during the previous 12 months.
Children’s teachers completed the ADHD-RS-IV, which was integrated with parent reports from
the interview.
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All children were medication-naïve at baseline, but by 8-9 years of age, several children
were taking medicine for ADHD. Parents and teachers were asked to think about the child’s
behavior when they had not taken their medicine when completing their evaluations.
Data analyses
Chi Square tests were used to understand simple associations among the categorical
variables: pre/perinatal risk; maternal intrusiveness, ADHD/ODD diagnosis outcomes; preschool
ADHD risk status; and attachment quality. ANCOVA analyses were carried out to examine the
relations among prenatal risk, parenting style, attachment style as well as ADHD/ODD severity
at ages 8-9 while controlling for maternal prenatal substance use, child race and family
socioeconomic status (see Covariates section below for more detail).
Hayes’ PROCESS v4.0 (2021), model 14 was used to test for the presence of moderated
mediation (Hayes & Rockwood, 2020). That is, to determine if a) the effect of pre/perinatal risk
on behavioral disorder diagnosis and severity at 8-9 years of age was mediated by maternal
intrusiveness during children’s preschool years, and b) if this mediated path was moderated by
mother-child attachment security (secure vs. insecure). The confidence interval for the indirect
effect was obtained via bootstrapping, which examined a random sampling/resampling of 10,000
samples to obtain the distribution for the indirect effect. Bootstrapping has advantages in that it
does not assume a normal sampling distribution and it is a more robust method when sample size
is small. 95% bias-corrected confidence intervals are reported and the HC3 estimator was
employed to correct for heteroskedasticity (Hayes & Cai, 2007).
Covariates
Given that maternal substance use during pregnancy is a well-established risk factor for
pre- and perinatal difficulties (Sithisarn et al., 2012), as well as childhood behavioral problems
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(Linnet et al., 2003), maternal smoking, alcohol, and other recreational drug consumption was
controlled for in all analyses. 52 (37.7%) mothers reported using any recreational or illicit
substance during pregnancy; 24 (17.3%) mothers reported using tobacco, 34 (24.5%) mothers
reported using alcohol, and 12 (8.7%) reported using other substances, such as marijuana during
their pregnancy. Note that the sum of these individual substances is greater than 52 as some of
mothers reported using more than one of these substances simultaneously during pregnancy. A
single variable, maternal prenatal substance use, coded 0=no substance use, and 1=any substance
use, was created and used in analyses (see Table 1). Analyses also controlled for child race and
family socioeconomic status as differences between preschoolers At Risk for later ADHD and
their Typically Developing peers were observed for these two variables (see Table 1). In
addition, child sex was included as a covariate given well-established differences in the literature
between boys and girls with respect to ADHD presentation and outcomes.
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Chapter IV: Results

The current study tested a moderated mediation model, where pre/perinatal complications
were hypothesized to negatively affect risk for ADHD and irritability at ages 8-9 years through
maternal parenting style, particularly greater maternal intrusiveness during preschool.
Furthermore, the degree of mediation was hypothesized to vary by mother-child attachment
quality, also assessed during the preschool period, such that the strength of the relation between
intrusiveness and psychopathology would be stronger for insecurely attached dyads than for
children securely attached to their mothers.
Pre/Perinatal Risk
For the current study, pre/perinatal risk was defined through three separate categories: 1)
retrospective maternal reports of medical conditions and/or complications they experienced
during their pregnancy, identified as (maternal) prenatal risk; 2) newborn and infant pre- and
perinatal risk, also highlighted as (infant) perinatal risk; and 3) total pre/perinatal risk that
includes all aforementioned components. Overall, n= 64 (46.7%) of the current sample
experienced some form of pre/perinatal risk (see Table 2).
Prenatal Risk
N=47 (33.8%) mothers endorsed having a medical condition or complications, such as
preeclampsia and edema, gestational diabetes, placenta previa, cervical incompetence (treated
with cervical cerclage), epilepsy, hyperemesis gravidarum, psychiatric conditions (i.e., panic
disorder, major depressive disorder), and other medical emergencies (i.e., emergency gallbladder
surgery) (see Table 2).
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Perinatal Risk
N=44 (31.7%) mothers and their infants experienced medical complications during
delivery that included: breech birth, fetal distress (i.e., breathing problems, umbilical cord
prolapse, irregular heartbeat), premature labor, as well as vacuum- and forceps-assisted delivery.
In general, these complications resulted in the infant having an extended hospitalization in the
neonatal intensive care unit (NICU), which meant the mother was discharged from hospital
without her infant. Furthermore, 29% of the sample reported delivery complications, for the
following reasons: previous cesarian-section (C-section), failure to dilate, nuchal cord, and lateterm pregnancy. Additionally, infants who were born with a birth weight under 2500g (11%) or
before 37-weeks gestation (13%) were classified as low birth weight and premature, respectively,
and considered at risk for adverse developmental outcomes (see Table 2).

43

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
Table 2.
Frequency of Pre-/Peri-natal Risk Conditions as a Function of Baseline ADHD Risk Status
Pre/Peri-natal Risk

Total pre-natal risk*
Respiratory difficulties (asthma,
bronchitis)
Psychiatric Condition
(Depression, panic attacks)
Gestational Diabetes
Hyperemesis Gravidarum,
maternal malnourishment
Placenta Previa
Pre-Eclampsia
Other Conditions Needing
Medical Attention (e.g., viral
fever, kidney stones, cervical
incompetence, epilepsy)
Unspecified complication
Total peri-natal risk*
Prematurity
Low Birth Weight
Delivery Complications:
Infant In Distress
Complication of Position (i.e.,
Breech)
Failure to Dilate
Forced Delivery (i.e., Forceps)
Mother Discharged without
Infant:
Jaundice
NICU (i.e., feed & growth)
Total pre/peri-natal risk
Covariate
Maternal Substance Abuse

Total

Typically
Developing

At Risk

χ 2(df)

p

φ/
Cramer's
V

N (%)
47 (33.8)
8

N (%)
15 (26.3)

N (%)
32 (39)

2.43 (1)

0.12

0.13

9 (16.1)

35 (43.2)

11.19 (1)**

.001**

0.29

5
8
64 (46.7)

19 (33.9)

45 (55.6)

6.22 (1)**

.013**

0.21

16 (12)

1(7)

13 (93)

1.23 (1)

.45

.12

4
16
4
4
9
7

1
44 (32.1)
18 (13)
15 (11)
40 (29)
15
7
9
7
13 (10)

Note: % do not sum to 100 because risks are not mutually exclusive
*p<.05, **p<.01, ***p<.0001
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Pre/Perinatal Risk and ADHD Baseline Risk Status
Children whose mothers disclosed that they had experienced prenatal risk were not more
likely to be At Risk for ADHD at ages 3 – 4 years, χ2 (1)= 2.43, p= .15, φ = .13, however infants
who experienced perinatal risk were more likely to fall in the At Risk for ADHD group at ages 3
– 4, χ2 (1)= 11.19, p= .001, φ = .29, moderate effect (see Fig. 3). Furthermore, a significant
association was found for total pre/perinatal risk and risk for ADHD at ages 3 – 4, χ2 (1)= 6.22,
p= .01, φ= .21, such that preschoolers who were At Risk for ADHD were more likely to have
experienced pre/perinatal difficulties (see Figure 3).

Figure 3. Pre/perinatal risk and ADHD Risk at 3-4 years
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Parenting Style: Intrusiveness
Parenting style, characterized as Maternal Intrusiveness, was assessed using the NonIntrusiveness scale, and as such, lower scores indicate greater intrusiveness. Across the whole
sample, the mean (SD) Non-Intrusiveness was 19.55 (4.61), with a range of 8-28. A binary
variable was created by a median split of the total Non-Intrusiveness scale total score. Thus, half
of the mothers were categorized as engaging in an Intrusive parenting style [n= 70 (50.4%)] and
half were categorized as engaging in a Non-Intrusive parenting style [n= 69 (49.6%)].
Parenting Style and Pre/Perinatal Risk
A chi square analysis was used to examine whether there was a significant association
between pre- and/or perinatal experiences and intrusive vs. nonintrusive parenting style (see
Table 3). Overall, no significant associations were observed (see Table 3). Findings were in the
expected direction when looking at the association between combined maternal prenatal illness
and infant perinatal risk, and later intrusive parenting style. Sixty percent of mothers who
experienced pregnancy or delivery complications for their babies engaged in intrusive parenting
when their children were preschoolers compared to 46% of mothers who had no history of
prenatal/perinatal complications, χ2 (1) = 2.41, p= .12, φ = .13. However, this relation did not
meet the threshold for significance and the effect size was small.
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Table 3.
Pre/perinatal risk [N (%)] as a function of Maternal Intrusiveness
Pre/Perinatal Risk Factor(s)
Prenatal Risk Factor(s)
Present
Absent
Perinatal Risk Factor
Present
Absent
Total Pre/Perinatal Risk Factor(s)
Present
Absent

Non-Intrusive

Intrusive

19 (40.4)
50 (54.3)

28 (59.6)
42 (45.7)

23 (52.3)
45 (48.4)

χ2(df)
2.41 (1)

p
0.12

φ
0.13

.18 (1)

0.67

-0.04

.07 (1)

0.79

0.02

21 (47.7)
48 (51.6)

31 (48.4)
37 (50.7)

33 (51.6)
36 (49.3)

Given that intrusiveness is a continuum from low to high, and dimensional measures have
greater power, we examined the relation between pre- and perinatal experiences and a continuous
measure of maternal non-intrusiveness. When controlling for maternal substance use during
pregnancy, child race, and socioeconomic status, ANCOVA analyses showed that Maternal NonIntrusiveness did not differ as a function of prenatal risk [Absent, M (SD) = 19.98 (4.30);
Present, M (SD) = 19.09 (4.64), F(1, 128)= 1.84, p= .18, ηp2 = .01], perinatal risk [Absent, M
(SD) = 19.67 (4.40); Present, M (SD) = 19.65 (4.46), F(1, 126)= .009, p= .93, ηp2 < .0001)], or
total pre/perinatal risk [Absent, M (SD) = 19.81 (4.42); Present, M (SD) = 19.51 (4.42), F(1,
126)= .37, p= .54, ηp2 = .003].
Parenting Style and ADHD Risk
Chi square analyses were conducted to observe the association between maternal NonIntrusiveness and ADHD risk status, both assessed at 3-4 years of age. Preschoolers who were At
Risk for ADHD were more likely to experience more intrusive parenting style compared to
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children who were Typically Developing, χ2 (1)= 9.02, p= .003, φ = .26, moderate effect (see
Figure 4).
Figure 4. The Association between Maternal Intrusiveness during Preschool and Child ADHD
Risk at 3-4 years
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A similar finding was obtained when looking at the mean differences in maternal NonIntrusiveness during preschool as a function of ADHD Risk Status at 3-4 years of age. After
controlling for child race, family socioeconomic status and maternal prenatal substance use,
mothers of preschoolers who were At Risk for ADHD engaged in a more intrusive parenting
style [M (SD) = 18.76 (4.53)] than mothers of Typically Developing preschoolers [M (SD) =
20.90 (4.00)], F (1, 128) = 6.72, p = .01, ηp2 = .05.
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Attachment Style
Utilizing the clinical screener score (Biringen et al., 2014), dyads were classified
according to attachment style: Emotionally Available, Complicated, Detached and Problematic.
Biringen et al. (2014) highlight the interpretation of an “Emotionally Available” rating
(score=81-100) as representing a Secure attachment style. A “Complicated” rating (score=61-80)
represents an Insecure Anxious attachment style. A Detached rating (score=41-60) represents an
Insecure Avoidant attachment style and dyads with scores 40 or lower are considered
Problematic. (i.e., disorganized attachment style).
Across the whole sample, N= 58 (41.7%) dyads were classified as Emotionally Available
(i.e., securely attached). N=81 (58.3%) of the dyads fell into one of the insecure attachment
categories: n= 71 (51.1%) were classified as Complicated (i.e., Insecure Anxious) and 7.2% (n=
10) were classified as Detached (i.e., Insecure Avoidant). There were no children classified as
Problematic (i.e., Disorganized Attachment). A chi square analysis was carried out to examine if
attachment style at preschool differed as a function of ADHD risk status at ages 3-5 years, but no
differences were observed, χ 2(2) = .92, p = .63, Cramer’s V = .08 (see Figure 5).
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Figure 5. Attachment Style and Child ADHD Risk Status (3-5yrs)
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Pre/Perinatal Risk and Attachment Style
Chi square analyses demonstrated no significant associations between pre- and/or
perinatal risk and attachment style (see Table 4).

Table 4.
Pre-/Peri-natal Risk [N (%)] as a function of Attachment Style

Pre/Perinatal Risk
Prenatal Risk Factor(s)
Present
Absent
Perinatal Risk Factor(s)
Present
Absent
Total Pre/Perinatal Risk
Factor(s)
Present
Absent

Emotionally
Available

Complicated Detached

19 (40.4)
39 (42.4)

24 (51.1)
47 (51.1)

4 (8.5)
6 (6.5)

18 (40.9)
39 (41.9)

26 (59.1)
45 (48.4)

0 (0)
9 (9.7)

26 (40.6)
31 (42.5)

35 (54.7)
36 (49.3)
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3 (4.7)
6 (8.2)

.20 (2)

p
.91

Cramer’s
V
0.04

4.93 (2)

0.09

0.19

0.87 (2)

0.65

0.07

χ2(df)
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Parenting Style and Attachment Style
Chi square analyses were completed for parenting style and its relation with mother-child
attachment. Analyses showed significant differences between attachment style and maternal
intrusiveness in parenting style, χ2 (2)= 46.74, p< .0001, Cramers V = .58, large effect. A dose
effect was observed, such that mothers whose attachment quality with their preschooler was
Emotionally Available, were significantly less likely to engage in Intrusive parenting than
mothers whose attachment quality with their child was Complicated, χ2 (1)= 36.29, p< .0001, φ =
.53, or Detached, χ2 (1)= 28.14, p< .0001, φ = .64. In addition, mothers whose attachment quality
with their preschooler was Complicated were less likely to engage in Intrusive parenting than
mothers whose attachment quality with their 3- to 4-year-old was Detached, χ2 (1)= 3.99, p=
.046, φ = .22 (see Figure 6).

Figure 6. Association between Maternal Intrusiveness and Attachment Style during Preschool
Nonintrusive

Intrusive

120

Frequency (%)
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A similar finding was obtained when looking at the mean differences in maternal nonIntrusiveness during preschool as a function of Attachment quality at 3-4 years of age. After
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controlling for child race, family socioeconomic status and maternal prenatal substance use,
mothers whose attachment style was Emotionally Available [M (SD) = 22.94 (3.08)] engaged in
higher levels of non-Intrusiveness than mothers whose attachment style was Complicated [M
(SD) = 17.73 (3.50)]. In turn, mothers whose attachment style were Emotionally available or
Complicated engaged in higher levels of non-Intrusiveness than mothers whose attachment was
Detached [M (SD) = 13.38 (2.77)], F (2, 127) = 45.49, p < .0001, ηp2 = .42.

ADHD at 8-9 Years Old
At 8 to 9 years of age, just over half of children (n=77, 55.6%) met DSM-IV-TR (APA,
2000) criteria for ADHD (i.e., Predominantly Inattentive presentation, Predominantly
Hyperactive/Impulsive presentation, Combined presentation or Not Otherwise Specified (NOS)).
Preschoolers who were At Risk for ADHD (n=63, 76.8%) were nearly three times as likely to
meet diagnostic criteria for ADHD at follow-up than Typically Developing preschoolers (n=14,
24.6%), χ2 (1)= 37.18, p< .0001, and the effect size was large, φ = .52 (see Figure 7).

Figure 7. ADHD Risk Status at 3-4 years and ADHD Diagnosis at 8 -9 years
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Across the whole sample, mean (SD) ADHD severity at 8-9 years of age, measured using
the KSADS-PL, was 17.21 (11.54; range = 0-36). Not surprisingly, ADHD severity at 8- to 9years-old was significantly higher for children who had been evaluated as being At Risk for
ADHD as preschoolers [Mean (SD) = 23.37 (9.48)] than for children who were evaluated as
Typically Developing at 3-4 years of age [Mean (SD) = 8.71 (8.30)], t(137) = -9.32, p < .001.

Pre/Perinatal Risk and ADHD Diagnosis/Severity at 8-9
Mothers who endorsed any pre and/or perinatal risk were significantly more likely to
have a child who carried an ADHD diagnosis (any presentation, including NOS) (see Table 5) at
8-9 years of age.

Table 5.
Association between Pre/Perinatal Risk and ADHD Diagnosis at ages 8-9 years [N (%)]
Pre/Perinatal Risk
Prenatal Risk Factor(s)
Present
Absent
Perinatal Risk Factor(s)
Present
Absent
Total Pre/Perinatal Risk Factor(s)
Present
Absent

No ADHD
Diagnosis

ADHD
Diagnosis

15 (24.2)
47 (75.8)

χ2(df)

p

4.63 (1)

.03

φ
0.18

15.21 (1)

<.0001

0.33

8.57 (1)

.003

0.25

32 (41.6)
45 (58.4)

9 (14.8)
52 (85.2)

35 (46.1)
41 (53.9)

20 (32.8)
41 (67.2)

44 (57.9)
32 (42.1)
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ADHD Diagnosis and Severity at 8-9 Years as a function of Preschool Parenting
Parenting style during preschool, in the form of maternal intrusiveness, was significantly
associated with presence of an ADHD diagnosis at 8-9 years old. Preschoolers whose mothers
engaged in Intrusive parenting were much more likely to meet DSM-IV criteria for any subtype
of ADHD at 8-9 years of age (n=49, 70%) than preschoolers whose mothers were Non-Intrusive
in their parenting (n=28, 40.6%), χ2 (1)= 12.17, p= .0005, φ = .30.
Similarly, after controlling for child race, family SES and maternal prenatal substance
use, children whose mothers engaged in higher levels of intrusive parenting style during
preschool [Mean (SD) = 20.14 (11.16)], had more severe ADHD behaviors at 8-9 years of age
than their peers whose mothers’ parenting style during the preschool period was less intrusive
[Mean (SD) = 14.21 (11.23)], F (1, 128)= 5.72, p= .02, ηp2 = .04.

Attachment Style at Preschool and ADHD at 8-9 Years of Age
Mother and child dyads grouped by attachment style (i.e., Emotionally Available,
Complicated, or Detached) also were compared to see if there were group differences in risk for
an ADHD diagnosis 4 to 5 years later when children were 8 to 9 years of age, and a significant
model emerged, χ2 (2)= 6.24, p= .04, Cramers V= .21, moderate effect. Among dyads
characterized as Emotionally Available, most children did not carry an ADHD diagnosis at 8 or 9
(No Diagnosis, n=33, 56.9%; ADHD Diagnosis, n=25, 43.1%), however among the dyads
characterized as insecurely attached, most children had an ADHD diagnosis at 8-9 years of age
(Complicated: No Diagnosis, n=26, 36.6%; ADHD Diagnosis, n=45, 63.4%; Detached: No
Diagnosis, n=3, 30.0%; ADHD Diagnosis, n=7, 70.0%). Follow-up post-hoc analyses revealed
that children who were part of Emotionally Available dyads as preschoolers were less likely to
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have an ADHD diagnosis at 8-9 years old compared to Complicated dyads, χ2 (1)= 5.29, p= .02,
φ = .20, moderate effect. No other significant findings emerged, ps = .12-.68.

Irritability
Irritability outcomes at follow-up, when children were 8-9 years old, as measured by
frequency of children presenting with oppositional defiant disorder (ODD), and severity of these
behaviors, are reported below. Just over one quarter (n= 35, 28.5%) of the current sample met
DSM-IV-TR (2000) criteria for ODD. Preschoolers who were At Risk for ADHD were
significantly more likely to meet criteria for ODD at 8-9 years (n=32, 43.8%) compared to their
peers who were categorized as Typically Developing at preschool (n=3, 6%), χ2 (1) = 20.87,
p<.0001, φ = .41
Furthermore, across the whole sample, ODD severity ranged from 0 – 15.5, with a mean
(SD) of 4.05 (SD= 3.99). Children who were At Risk for ADHD as preschoolers [Mean (SD) =
5.38 (4.30)] exhibited significantly more severe ODD at 8-9 years of age compared to
preschoolers who were classified as Typically Developing, [Mean (SD) = 2.15 (2.70)], F (1, 127)
= 17.94, p< .0001, ηp2 = .12.

Pre/Perinatal Risk and Irritability
Mothers who endorsed any prenatal risk were significantly more likely to have a child
who presented with an ODD diagnosis at school-age than mothers who did not experience
prenatal risk. However, infant perinatal risk as well as total pre/perinatal risk were not
significantly associated with ODD presentation at 8 or 9 years of age (see Table 6).
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Table 6.
The Association between Pre/Perinatal Risk and ODD Diagnosis at 8 -9 years
Pre/Perinatal Risk

No ODD Diagnosis

ODD Diagnosis

χ2(df)

p

φ

4.53 (1)

0.03*

0.19

3.55 (1)

0.06

0.17

2.61 (1)

0.11

0.15

N (%)
Prenatal Risk Factor
Present
Absent
Perinatal Risk Factor
Present
Absent
Total Pre/Perinatal Risk Factor
Present
Absent

25 (59.5)
63 (77.8)

17 (40.5)
18 (22.2)

23 (60.5)
64 (77.1)

15 (39.5)
19 (22.9)

37 (64.9)
50 (78.1)

20 (35.1)
14 (21.9)

Parenting Style and Irritability
Children whose mothers were intrusive during preschool years were more likely to meet
criteria for ODD diagnosis at ages 8-9, χ2 (1)= 4.35, p= .04, φ = .19 (see figure 8).

Figure 8. Parenting Style and ODD Diagnosis at ages 8-9.
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Furthermore, ANCOVA analysis showed a marginally significant overall model for
parenting style (i.e., intrusive vs. nonintrusive) with the effects of race, SES, and maternal
prenatal substance use on ODD severity at ages 8-9, F (4, 132)= 2.29, p= .06. Results seemed to
point towards a trend whereby children whose mothers engaged in Intrusive parenting when the
children were in preschool had more severe ODD behaviors at school age (Intrusive Parenting
M(SD)= 4.40 (4.19)) compared to non-intrusive parenting (M(SD)= 3.65 (3.86)).
Attachment Style and Irritability
A chi-square analysis showed that there was no significant association between
attachment style during preschool and ODD diagnosis at ages 8 or 9, χ2(2)= 1.25, p= .54,
Cramer’s V= .10. Additionally, an ANCOVA analysis was completed to examine the association
between attachment style and ODD severity at ages 8-9, while controlling for child race, family
SES and maternal prenatal substance. Overall, the model was not significantly associated, F (2,
125) = .55, p= .58, ηp2 = .009. There was no difference in ODD severity at 8-9 years of age as a
function of preschool child-mother attachment quality (Emotionally available dyads: M (SD)=
3.95 (3.98); Complicated dyads: M (SD)= 3.96 (4.13); Detached dyads: M (SD)= 5.25 (3.92)).

Figure 9. Attachment Style during Preschool and ODD Diagnosis at age 8-9 years
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Early Predictors of Behavioral Difficulties: Conditional Indirect Effects
Next, moderated mediation analyses were carried out to determine a) if there may be a
possible mechanistic explanation regarding pre/perinatal pregnancy risk and ADHD/ODD
diagnosis and severity at ages 8-9 years through parenting style, specifically maternal
intrusiveness, during preschool, and b) if this indirect path was moderated by mother-child
attachment style, also during preschool (see Figure 1). Four moderated mediation models were
run, one for each of the child behavioral outcomes (ADHD and ODD diagnosis and severity). To
help to preserve power, attachment style was reduced from three levels to two, collapsing
Complicated and Detached categories into one Insecure attachment group. The “Emotionally
available” category (i.e., Secure attachment) was the reference group (see Tables 7-10).
Significant associations specific to each model are reported in more detail below.
ADHD Severity
The first model examined pre/perinatal risk as a predictor of ADHD severity at 8-9 years
as mediated by parenting style and moderated by attachment style. After covariates were entered,
pre/perinatal risk was not significantly associated with maternal non-intrusiveness, B= -.61,
SE=.76, T=-.81, p=.42, although higher SES was significantly associated with greater risk for
higher non-intrusiveness, B. = .05, SE =02, T=2.39, p = .02 (see Table 7). With respect to
ADHD severity, there was a significant, direct effect of pre/perinatal risk, B. = 7.19, SE=1.86, T
=3.86, 95% CI=3.50-10.88 and a significant maternal intrusiveness x attachment interaction, B =
-1.18, SE =.58, T=-2.05, p = .04. Specifically, preschoolers who experienced higher levels of
intrusive parenting in the context of an insecurely attached mother-child dyad exhibited
significantly more severe ADHD at ages 8-9 (see Figure 10). There was no evidence supporting
moderated mediation (Insecure: 95% CI= -1.19- .78; Secure: -1.05 – 2.31).
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Table 7.
Moderated Mediation Model including Prenatal Risk, Maternal Non-intrusiveness (NI), Attachment Style and ADHD Severity at 8-9
years
B

Constant

Predicting Maternal
Non-Intrusiveness
(M)
-5.98

2.37

-2.53

.01

-.61

.76

-.81

.42

-2.03
.05
1.10
.59
Predicting ADHD
Severity 8-9 yrs (Y)
20.57
7.19

1.17
.02
.90
.33

-1.74
2.39
1.23
1.82

.08
.02
.22
.07

5.81
1.86

3.54
3.86

<.0001
<.0001

.11
-1.32
-1.18

.48
2.44
.58

.24
-.54
-2.05

.81
.59
.04*

1.84

3.51

.53

.60

-.15
-4.85
.70

.06
2.31
.77

-2.72
-2.10
.91

.01
.04
.37

Pre/Perinatal
Risk
Substance Use
Family SES
Child Gender
Child Race

Constant
Pre/Perinatal
Risk
Maternal NI
Attachment
Maternal NI x
Attachment
Substance Use
Family SES
Child Sex
Child Race

SE

Statistical
Test

R2

Predictor
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P

F(HC3), (df)

p

.09

2.64 (5, 125)

.03

.26

7.57 (8, 122)

<.0001
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Pre/Perinatal Risk →
ADHD Severity

Secure Attachment
Insecure Attachment

Direct Effect B
7.19
Conditional
Mediation
Indirect Effect
-.07
.65

SE

t

P

1.86

3.86

.46
.83

-

Note. Substance Use = maternal prenatal substance use; NI = non-intrusiveness
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95% CI Lower
95% CI Upper
<.0001
3.50
10.88

-

-1.19
-1.05

.78
2.31
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Figure 10. Association between Non-intrusiveness and ADHD Severity at ages 8-9 by Attachment Style
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ADHD Diagnosis
The second model examined pre/perinatal risk as a predictor of ADHD diagnosis at 8-9
years as mediated by parenting style and moderated by attachment style. Pre/perinatal risk was
not significantly associated with maternal non-intrusiveness, B= -.61, T=-.81, p=.42, after
covariates were entered, several of which showed significant relations to parenting style (see
Table 8). The overall model determining association between early life predictors and ADHD
diagnosis at 8-9 years of age was significant, with the NagelKerke R2 = .26, LL(HC3: 5, 125) =
.46, p < .0001, even after controlling for prenatal substance use, SES, child sex, and child race.
Presence of pre/perinatal risk was significantly associated with greater likelihood of ADHD
diagnosis at 8-9 years, B=1.32, SE = .43, T = 3.09, 95% CI = .48 – 2.15, as was the covariate
socioeconomic status, p = .01. A marginally significant interaction between maternal
intrusiveness and attachment style was observed, B = -.21, SE =.12, T=-1.70, p = .09 (see Figure
11), such that risk for ADHD diagnosis at 8-9 increased as maternal intrusiveness increased, but
for insecurely attached preschoolers only. Last, there was some evidence to support a moderated
mediated path from pre/perinatal risk to ADHD diagnosis at 8-9 years. The conditional indirect
effect was significant for Insecure Attachment, B= -.17, SE = .08, 95% CI = -.32 - -.02, but not
for Secure Attachment, B = .03, SE = .10, 95% CI = -.15 - .22. Specifically, the indirect
association of prenatal risk for ADHD diagnosis at 8-9 years through maternal intrusive
parenting style during preschool was significant for those children who were insecurely attached
but not for securely attached children.
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Table 8.
Moderated Mediation Model including Prenatal Risk, Maternal Non-intrusiveness (NI), Attachment Style and ADHD Diagnosis at 89 years.

Predictor

Constant
Pre/Perinatal
Risk
Substance Use
Family SES
Child Gender
Child Race

Constant
Pre/Perinatal
Risk
Maternal NI
Attachment
Maternal NI x
Attachment
Substance Use

B

SE

Statistical Test

P Nagelkerke F/LL(HC3),
R2
df
.09
2.64 (5,125)

Predicting
Maternal NonIntrusiveness
(M)
-5.98
-.61

2.37
.76

-2.53
-.81

.01
.42

-2.03
.05
1.10
.59

1.17
.02
.90
.33

-1.74
2.39
1.23
1.82

.08
.02
.22
.07

Predicting
ADHD
Diagnosis 8-9
yrs (Y)
1.49
1.32

.26

1.27
.43

1.17
3.09

.24
<.0001

.03
.37
-.21

.10
.51
.12

.36
.71
-1.70

.72
.48
.09

.46

.70

.66

.51

63

.46

p
.03

<.0001
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Family SES
Child Sex
Child Race

Pre/Perinatal Risk →
ADHD Diagnosis

Secure Attachment
Insecure Attachment

-.03
-.94
-.01
Direct
Effect B
1.32

.01
.50
.18
SE

-2.51
-1.87
-.03
Z

.01
.06
.97
P

.43

3.09

<.0001

95% CI
Lower
.48

Conditional
Mediation
Indirect
Effect
.03

.10

-

-

-.15

.22

-.17

.08

-

-

-.32

-.02

Note. Substance Use = maternal prenatal substance use; NI = non-intrusiveness
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95% CI
Upper
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Figure 11. Association of Non-intrusiveness and ADHD Diagnosis at ages 8-9 by Attachment Style
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ODD Severity
The third model examined prenatal risk as a predictor of ODD severity at 8-9 years as
mediated by intrusive parenting style and moderated by attachment style (see Table 9). There
was no significant effect of pre/perinatal risk on maternal intrusiveness during the preschool
period, B=-.64, SE=.77, T=-.83, p=.41. The overall model predicting ODD severity was
significant when controlling for prenatal substance use, SES, child sex, and child race, F(HC3: 8,
121)= 3.45, p < .0001, and accounted for 13% of the variance in ODD severity. There was also a
significant direct effect of pre/perinatal risk on ODD severity at 8-9 years of age, B = 1.67, SE =
.78, T= 2.14, p= .03. There was no significant maternal intrusiveness x attachment style
interaction, B = -.40, SE = .21, T= -1.88, p= .06 and there was no observed moderated mediation
(Insecure: 95% CI = -.20 – 0.54; Secure 95% CI = -.80 - .23) (Table 9).
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Table 9.
Moderated Mediation Model including Prenatal Risk, Maternal Non-intrusiveness (NI), Attachment Style and ODD Severity at 8-9
years.

Predictor

B

SE

Statistical
Test

P

Predicting Maternal
Non-Intrusiveness
(M)
Constant
Prenatal Risk
Substance Use
Family SES
Child Sex
Child Race

Constant
Prenatal Risk
Maternal NI
Attachment
Maternal NI x
Attachment
Substance Use
Family SES
Child Sex
Child Race

-6.00
-.64
-2.04
.05

2.37
.77
1.17
.02

-2.53
-.83
-1.17
2.39

.01
.41
.08
.02

1.15
.60

.93
.33

1.24
1.83

.22
.07

Predicting ODD
Severity 8-9 yrs (Y)
3.89
1.67
.23
.14
-.40

2.63
.78
.18
.90
.21

1.48
2.14
1.27
.15
-1.88

.14
.03
.21
.88
.06

.15
-.04
-1.44
.40

1.20
.02
1.00
.29

.12
-1.79
-1.44
1.40

.90
.08
.15
.16
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R2

F(HC3), (df)

.09

2.63 (5,124)

.13

3.45 (8, 121)

p
.03*

<.0001***
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Prenatal Risk →
ODD Severity

Secure
Attachment
Insecure
Attachment

Direct Effect B

SE

t

P

95% CI Lower

1.67

.78

2.14

.03

.13

95% CI
Upper
3.21

Conditional
Mediation Indirect
Effect
-.14

.26

-

-

-.80

.23

.11

.18

-

-

-.20

.54

Note. Substance Use = maternal prenatal substance use; NI = non-intrusiveness
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ODD Diagnosis
Last, the fourth model examined prenatal risk as a predictor of ODD diagnosis at 8-9
years as mediated by parenting style and moderated by attachment style (Table 10). Again, there
was no significant effect of pre/perinatal risk on maternal intrusiveness during the preschool
period, B=.77, SE = .85, T=-.91, p=.37. The overall model was significant when controlling for
prenatal substance use, SES, child sex, and child race, ModelLL (df = 8, 109) =16.12, p = .04,
and Nagelkerke R square suggested the model accounted for 19% of the variance. Presence of
pre/perinatal risk was independently associated with greater risk for ODD diagnosis, B=1.01, SE
= .48, T=2.10, p=.04 and there was a significant maternal intrusiveness x attachment style
interaction, B = -.33, SE = .14, T= -2.34, p= .02. Specifically, with insecurely attached dyads,
the more intrusive parenting style was associated with a higher chance of ODD diagnosis at ages
8-9 (see Figure 12). Surprisingly, with securely attached dyads, more intrusive parenting was
associated with a significantly reduced chance of carrying an ODD diagnosis at ages 8-9 (see
Figure 12). Again, there was no observed moderated mediation (Insecure: 95% CI = -.19 – 0.55;
Secure 95% CI = -.89 - .20).
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Table 10.
Moderated Mediation Model including Prenatal Risk, Maternal Non-intrusiveness (NI), Attachment Style and ODD Diagnosis at 8-9
years.

Predictor

Constant
Prenatal Risk
Substance Use
Family SES
Child Sex
Child Race

Constant
Prenatal Risk
Maternal NI
Attachment
Maternal NI x
Attachment
Substance Use
Family SES
Child Sex
Child Race

B
Predicting
Maternal NonIntrusiveness (M)
-6.31

SE

Statistical Test

P

2.51

-2.51

.01

-.77
-1.40
.06
1.32
.60
Predicting ODD
Diagnosis 8-9 yrs
(Y)
-.07
1.01

.85
1.31
.02
1.05
.34

-.91
-1.06
2.36
1.26
1.74

.37
.29
.02
.21
.08

1.44
.48

-.05
2.10

.96
.04

.17
.05
-.33

.12
.67
.14

1.51
.08
-2.34

.13
.94
.02

-.90
-.03
-1.03
.05

.84
.01
.62
.21

-1.07
-2.05
-1.65
.22

.29
.04
.10
.82
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Nagelkerke R2

F/LL(df)

p

.08

2.18 (5,109)

.06

.19

16.12

.04*
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Prenatal Risk →
ODD Severity

Secure
Attachment
Insecure
Attachment

Direct Effect B

SE

Z

P

95% CI
Lower

95% CI
Upper

1.01

.48

2.10

.04

.07

1.96

Conditional
Mediation Indirect
Effect
-.13

.29

-

-

-.89

.20

12

.18

-

-

-.19

.55

Note. Substance Use = maternal prenatal substance use; NI = non-intrusiveness
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Figure 12. Association between Non-intrusiveness and ODD diagnosis at ages 8-9 by Attachment Style
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Chapter V: Discussion
For mother-child dyads in which the child struggles with ADHD, parenting style and
family functioning and their relation to child behavior, have long been understood to be
interactive. Caregiver and child characteristics influence each others’ behavior. For children with
ADHD, parenting style is often characterized by less warmth, and less consistent and less
effective parenting strategies (Anastopoulos et al., 2009), but this behavior is in part affected by
childhood ADHD behaviors (Moghaddam, 2013). These reciprocal interactions are important as
they ultimately affect overall risk for more severe ADHD and other problem behaviors
(Anastopoulos et al., 2009; Moghaddam, 2013). Although parenting style is one aspect of the
environment that impacts children’s behavior, it is likely part of a larger system of environmental
correlates of children’s behavioral difficulties. Pre/perinatal risk factors have been shown to
directly increase risk for ADHD in childhood (Sciberras et al., 2017), as well as parent-child
attachment style (Kretchmar & Jacobvitz, 2002), and there is an emerging, but inconsistent,
literature showing that attachment may be disrupted in children with ADHD (Finzi-Dottan et al.,
2006). There remains a gap in the literature evaluating models in which the relations among
these parent and child factors are tested. In particular, attachment style and parenting style specifically intrusiveness - have not been examined as they relate to both pre/perinatal risk
factors and later childhood behavioral and affective outcomes. Although there may be evidence
that highlights the association between perinatal risk factors and childhood behavioral/emotional
problems, it is necessary to elucidate potential mechanisms underlying relations among prenatal
risk, parenting style, attachment quality, and behavioral and emotional outcomes in childhood.
The purpose of this study was to examine the association among pre/perinatal risk and
behavioral/emotional functioning in later childhood through parenting style during the preschool
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years, as a function of parent-child attachment quality using a moderated mediation model.
Utilizing the aforementioned model, it was hypothesized that: (i) presence of pre/perinatal risk
would increase risk for presence of ADHD diagnosis and more severe ADHD behaviors, as well
as increased risk for presence of significant irritability (operationalized as ODD diagnosis) and
more severe irritability at ages 8-9 years; (ii) these associations would be mediated by higher
maternal intrusiveness; and (iii) the magnitude of the indirect effect would be stronger for dyads
with insecure attachment compared to those children securely attached to their mothers.
Prenatal Risk
In the current study, pre/perinatal risk factors that were observed included pregnancy risk
factors (i.e., gestational diabetes, placenta previa, maternal malnourishment, pre-eclampsia,
respiratory difficulties), as well as psychiatric conditions (i.e., depression, panic attacks), birth
risks (i.e., prematurity, low birth weight, breech birthing position, failure to dilate, forced
delivery), as well as early postpartum risk factors (i.e., NICU admission, jaundice). The rate of
prenatal risk in the current study sample was 34% - higher than that observed in the general U.S.
population, where high risk pregnancies make up less than 10% of all pregnancies (Backes et al.,
2020). Total pre- and perinatal risk in the current sample was even higher at 47%. For example,
gestational diabetes occurs in about 6-9% of pregnant women in the U.S. (Centers for Disease
Control and Prevention [CDC], 2018), but was seen in 12% of the current study’s sample.
Similarly, the rate of low birth weight in the U.S. is approximately 8% and prematurity around
10% (CDC, 2020), while in the current study sample, 11% caregivers reported their infants to be
low birth weight and 13% of infants were born prematurely. Not all individual risks occurred at
higher rates in the current study; for example, rates of preeclampsia in the general U.S.
population are approximately 6% (CDC, 2020), which was the same in the current study sample.
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Environmental factors, or external stressors, also play an important role during the
prenatal period. Participants in the current sample were generally middle class, but with
considerable heterogeneity in SES seen across the sample. SES has always been strongly
regarded as a predictor for child development and child psychopathology, as SES can be an
indicator for access to social and material resources as well as a risk factor for stress-induced
factors for caregiver and child alike (Bradley & Corwyn, 2002). This is particularly relevant in
the prenatal period where SES is related to prenatal care, maternal and fetal nutrition, and
pregnancy and delivery outcomes (Milcent & Zbiri, 2018).
Prenatal Risk and Its Relation to Parenting Style
In the current study, pre/perinatal risk was not significantly associated with parenting
style, specifically maternal intrusiveness. Although the findings were in the predicted direction
(more mothers who had difficulties in their pregnancies or perinatal complications were
characterized as intrusive than non-intrusive when their children were preschool age), the
relation was not significant. This finding seems to divert from existing literature (Clark et al.,
2008; Maas et al., 2012; Miles & Holditch-Davis, 1995), which has typically found that
pre/perinatal risk, specifically in the event of a major medical incident, can directly influence
postpartum years, including a more intrusive parenting style. However, this was not shown in the
current data. The lack of significance adds to a literature that is beginning to show variability in
findings with respect to prenatal risk and intrusive parenting. A recent study by Neel et al. (2021)
showed authoritarian parenting may even be associated with more optimal outcomes for children
characterized as a higher perinatal at-risk population. Neel et al. (2021) emphasized that
parenting style may be multifaceted and that parents considered to have an intrusive style can
still be considered sensitive and responsive, and even more so highly structuring, which was
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associated with improved behavioral outcomes. Additionally, there may be a number of
confounding factors that were excluded from the current study that may play a significant role in
the mechanistic pathway that links maternal prenatal adverse experiences to the development of
their parenting style. Some examples include maternal mood and anxiety, in both the prenatal
and postpartum periods (Leigh & Milgram, 2008), maternal prenatal perceived stress (Moe et al.,
2018) or other external stressors, such as family system issues or other postpartum trauma (Shaw
et al., 2013). Furthermore, much research also examines heterogeneity in children’s selfregulation, such as sleeping and feeding difficulties and a tendency to withdraw from novel
stimuli, as well as overall less adaptability in pre-term children when compared to full-term
children (Clark et al., 2008). Nevertheless, current research remains weakened by difficulties in
controlling for all potential confounding variables (Latimer et al., 2012) and requires further
study with a large, representative sample.
Pre/Perinatal Risk and Mother-Child Attachment Style
Pre/perinatal risk was not significantly associated with attachment style between mothers
and their preschool-aged children in the current study. Existing literature has been variable with
some studies in agreement with current findings (Easterbrooks, 1989), and other studies
deviating from the current results (Udry‐Jørgensen et al., 2011). Specifically, previous literature
that has aligned with current findings have looked at pre-term and full-term babies and found no
evidence of an association with attachment status at 13 and 20 months of age (Easterbrooks,
1989). Nevertheless, pre/perinatal risk experiences may still bring about a number of
consequences that may directly shape caregiver’s attempt to bond and attachment to their infants.
External stressors within a family system (McIntosh et al., 2021), perinatal depression or anxiety
(Flykt et al., 2010), as well as trauma (Erickson et al., 2019) may act as confounding factors.
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Pre/Perinatal Risk and School-aged ADHD/ODD Outcomes
Previous literature (Sciberras et al., 2017; Sagiv et al., 2013) supports that pre/perinatal
risks are associated with later ADHD diagnosis, severity, and impairment. The current study’s
results align with these findings. Perinatal risk and total pre/perinatal risk were significantly
associated with greater likelihood of high ADHD risk status at preschool age (70.3%) as well as
an increased likelihood for children to carry an ADHD diagnosis (81.8%) and more severe
ADHD symptoms at ages 8-9 of age. Infant perinatal risk factors included low birth weight,
prematurity, and delivery complications (i.e., forced delivery) as well as NICU admission. Each
of these factors has been well established in the literature supporting a direct association with
increased risk for later ADHD outcomes (Schmitt & Ramanos, 2012; Sciberras et al., 2017).
However, prenatal risk, operationalized as maternal illness and complications, and as measured
through maternal retrospective report, did not appear to be significantly associated with ADHD
risk status at preschool age. This finding does not seem to be consistent with existing literature
(MacIntosh et al.,1995; Yüksel, et al., 2021), which has shown that medical complications do in
fact play a significant role in later ADHD outcomes. Some studies (Grizenko et al., 2008;
Vizzini et al., 2019) have been able to assess for perceived maternal stress during pregnancy,
which has a direct association with ADHD and even higher symptom severity. This mediating
factor may also explain the limited results that were observed in the current study. This may be
because maternal experiences during pregnancy may exert an indirect impact on child ADHD
risk through maternal stress, compared to infant perinatal outcomes, which may more directly
relate to each child’s behavioral outcomes. This is an area for future research.
Current findings for the association between pre/perinatal risk and ODD
diagnosis/severity at ages 8-9 demonstrate a reversal of the association that was observed with
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ADHD diagnosis at ages 8-9. Maternal prenatal risk, but not infant perinatal risk, was
significantly associated with ODD diagnosis in later childhood. The differences highlighted in
the prenatal risk experiences included maternal prenatal illness as well as medical complications
during pregnancy compared to the perinatal risk experiences, which included postpartum child
risk factors, such as pre-term birth or low birth weight. There is very little literature that has
shown research in this specific area, however there is some that supports the findings of the
current study. For example, Lee et al (2022) have researched perinatal risk factors and irritability
outcomes in childhood, which highlighted pre-eclampsia among other risk factors to be
associated with high irritability for children 7 -14 years of age. Reasons that were explained in
existing literature included fetal programming during the prenatal period, which is an important
developmental period for brain growth, may increase a child’s vulnerability for
psychopathology, including higher irritability outcomes (Lee et al., 2022). Furthermore,
complications from preeclampsia specifically are seen as potentially compromising blood supply
to the fetal brain, which in turn increases the child’s risk for future psychopathology (Lee et al.,
2022). Additionally, Lee et al. also demonstrated birth risk factors, or perinatal factors, that were
associated with childhood irritability symptoms when irritability was rated by the children
themselves, but which were no longer significant when irritability was measured via parent
report. The authors suggested that maternal retrospective report of early exposures may be
subject to recall bias (i.e., perceived maternal experiences at time of interview) (Lee et al., 2022).
Given that pre- and perinatal complications were assessed in the current study by retrospective
recall, the same limitation may apply to the current study.
Parenting Style
Intrusive Parenting Style and Its Relation to Mother-Child Attachment Style during Preschool

78

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
It was hypothesized that higher intrusive parenting would be observed among insecurely
attached dyads (i.e., complicated or detached attachment) than securely attached dyads. This
hypothesis was supported in the current study. Caregivers who present as more intrusive in their
interactions with their children may leave less room for emotional exploration and freedom for
their children to assert themselves as separate from their caregivers’ wants and needs. Beebe
(2006) posits that maternal intrusion is associated with infant avoidance through observing
microanalysis of face-to-face moments between mother and infant. While Beebe’s research
(2006) provides evidence for a mutual regulation model of interaction, the following
conceptualization for maternal intrusion and infant withdrawal has been used to support both
parenting style as well as attachment style research through later childhood, and even through
adulthood. The underlying reason used to explain the current conceptualization is the primary
use of self-regulation and difficulties between a mother-child dyad. For example, a child who is
unable to self-soothe may need to rely more on the parent, which triggers more stress in the
parent, creating a cyclical loop of difficult interactions. Furthermore, temperament is a strong
factor in understanding both the interaction model for the co-constructed process, also known as
the “chase and dodge,” which categorizes intrusive mothers and avoidant children. A child who
must self-soothe, as opposed to relying on mom for that regulation, or who even needs to dodge
mom in order to regulate themselves, will learn that mom cannot act as a safe base like in a
securely-attached dyad (Beebe, 2006). The current study showed that mothers in dyads
classified as Detached (or avoidant attachment) exhibited the most intrusive parenting. This
seems to align with current theoretical underpinnings for understanding attachment and
attunement through a synchronized lens (Beebe, 2006). This may directly impact a child’s sense
of safety as they begin to navigate a world separate from their base (i.e., caregiver). Therefore, if
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a child feels less safe or less able to rely on their secure base, the child may be more easily
activated across stressful or novel situations, which in turn, directly affects their behaviors across
multiple settings. Additionally, in the current study, it can be understood as the more mom may
lean into and take over interactions, the child may need to withdraw from interactions to either
self-regulate or exercise a sense of autonomy (Beebe, 2006). Nevertheless, possible factors that
may demonstrate significant association between parenting style and attachment style, which
were not included as covariates in the current study, include parenting stress (Moe et al., 2018)
or even temperament, in which parent restriction of autonomy with children who are
temperamentally highly active is associated with avoidant attachment (Finzi-Dottan et al., 2006).
Furthermore, maternal adverse childhood experiences (ACES), which directly impacts early
parenting stress, may also play a role in understanding the relation between parenting style and
mother-child attachment style (Moe et al., 2018).
Maternal Intrusive Parenting and Children’s Behavioral Difficulties
As hypothesized, greater maternal intrusive parenting style during preschool was also
concurrently significantly associated with ADHD risk status at ages 3-4 years. This finding adds
to the literature on associations between parenting style and ADHD behaviors. Prior studies have
shown that parents of children with ADHD are more likely to have an authoritarian parenting
style, which is characterized by higher parental demands with less responsiveness (i.e., one-sided
verbal communication with little to no emotion content) and high expectations that a child
conform to parental rules and directives (Moghaddam et al., 2013). Authoritarian parenting
shares some aspects with an intrusive parenting style, specifically the parent’s desire to shape,
control and evaluate their child’s behaviors (Kuppens & Ceulemans, 2019). The overlap lies in
the idea of parental behavior control, which has been defined as a parent’s behavior that attempts

80

EARLY CHILDHOOD PREDICTORS OF ADHD & IRRITABILITY
to control, manage, and regulate their child’s behavior. Furthermore, previous literature has also
observed intrusive behaviors of fathers tended to be a strong predictor for hyperactive-impulsive
behavior in a school setting (Keown, 2012). Perhaps, caregivers engage in this style to help to
navigate the needs of their young children who behaviorally present as more active, easily
distracted, and/or impulsive. That is, caregivers often fill in the need for frequent redirection,
which may be perceived as a limiting the child’s autonomy. Parents may also attempt to organize
their children’s play or activity, which may appear erratic or unfocused, which to an observer
may be construed as an inability of the parent to follow their child’s lead (Danforth et al., 1991).
Literature highlights the importance of the caregiver-child dyad as “interactive,” and therefore
bidirectional, which may mean that the child’s “disruptive, intrusive, and attention-grabbing”
behavior may also directly influence the caregiver’s response towards the child (Danforth, 1991).
Additionally, higher maternal intrusiveness during preschool was prospectively
associated with ADHD diagnosis/severity at ages 8-9 years. This finding strengthens the current
understanding of how parenting behaviors may play an important role in childhood behavioral
disorders and is an addition to the literature, which has not specifically investigated caregiver
intrusiveness and its direct relation with middle childhood ADHD outcomes. In a recent, related
study, Allmann and colleagues (2021) investigated bidirectional relations among children’s
psychopathology (ADHD, ODD, anxiety and affective symptoms) and maternal and paternal
parenting style at ages 3, 6 and 9 years. Preschoolers’ ADHD was indirectly related to maternal
control vs. autonomy at age 9 through more severe ADHD behaviors at age 6. Maternal
overprotectiveness at age 3 was not associated with children’s psychopathology. Other parenting
styles may be important to consider, and potentially more important for ADHD, than
intrusiveness. In a cross-sectional study of Korean elementary school-aged children, parental
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rejection was associated with greater odds of more severe ADHD symptoms (Kim & Yoo, 2013).
Furthermore, Allmann’s (2021) study demonstrates the complex interplay among early
childhood affective symptoms and later behavioral dysregulation through parenting across
childhood. For example, early childhood affective symptoms were associated with more severe
ADHD behaviors through less authoritative parenting at age 6 years. These findings may also
speak to the transdiagnostic nature of many symptom constructs and potential for multifinality in
child psychopathology.
Parenting style, specifically maternal intrusiveness, at preschool age and ODD diagnosis
and severity at ages 8-9 were also found to be significantly associated adding to the literature that
states caregiver intrusiveness may directly impact childhood behavioral outcomes (Eisenberg et
al., 2015). Eisenberg et al. (2015) observed children at 2.5, 3.5, and 4.5 years of age to observe
the bidirectional associations between parent intrusive behaviors, child’s effortful control, and
child externalizing symptoms using a structural equation model. Overall, the findings supported
an interactive association between a child’s externalizing behavior, which contributes towards a
mother’s intrusive parenting style (Eisenberg et al., 2015). Perhaps, mothers who are more
intrusive may tend to control their child’s environment, and children may engage in a power
struggle or exhibit small acts of defiance in retaliation. In the literature, this dynamic or
interaction has been coined as a “coercive family cycle,” and it seems to begin in early childhood
and may continue through middle childhood without intervention (Chang & Shaw, 2016).
Specifically, the idea is that intrusive parenting directly affects a child’s impulse control,
inability to increase adaptive functioning, and models poor control of negative emotions (Chang
& Shaw, 2016). There is also evidence that mothers who are responding to child misbehavior in
the moment may lose consistency and exhibit more variable parenting styles, which can also
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incite frustration and anger for a child (Lukenheimer et al., 2016). Feelings of anger and
resentment may also come up for children whose mothers are often overbearing and overstructuring, especially in situations in which behavioral “appropriateness” is deemed valuable
and expected to be modeled by the caregiver (Feldman et al., 2011).
Attachment Style and its Relation to ADHD/ODD Outcomes
There were significant associations with attachment style during the preschool period and
ADHD diagnosis/severity at ages 8-9, specifically Complicated (i.e., anxious insecure
attachment) dyads were more likely to carry an ADHD diagnosis compared to Emotionally
Available (i.e., secure attachment) dyads. Limited research has looked at the relation between
early childhood attachment style and middle childhood ADHD. One cross sectional study in
middle school age children found no association between ADHD and attachment (Hornstra et al.,
2019). A more recent meta-analysis was completed (Wylock et al., 2021), which examined 24
studies to look at the association of early relational deprivation and its influence on the
development of attentional systems and hyperactivity. In most of the studies examined, there was
a significant association between attachment style (i.e., insecure attachment) and ADHD
behaviors (Wylock et al., 2021). However, even in this meta-analysis, there was no use of a
behavioral measure of attachment in a sample with ADHD children (Wylock et al., 2021). The
current study’s findings offer strong support to identifying evidence for the quality of the
relationship that exists for the mother-child dyads who navigate childhood behavioral issues.
These data can contribute to existing literature in support of the relation between attachment
style and ADHD diagnosis/severity.
Furthermore, attachment style significantly moderated the association between maternal
intrusive parenting style during preschool and ADHD severity at ages 8-9. Mother-child dyads
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that were characterized by an insecure attachment style and where mom was observed to have a
more intrusive parenting style had children who exhibited higher ADHD symptom severity at
ages 8-9. This finding continues to support the associations seen between parenting style and
attachment style as well as parenting style and ADHD severity at ages 8-9. Insecurely attached
dyads may be more susceptible to intrusive parenting style, as the dyad engages in a “chase and
dodge” dynamic (Beebe, 2006) that only exacerbates the intrusive behavior of the parent to
connect/direct the child’s behavior and the rebellious or withdrawal behaviors of the child in
response to the parent’s over-direction.
Although there was no significant association between preschoolers’ attachment style and
ODD diagnosis/severity at 8-9 years of age in the current study, attachment style significantly
moderated the association between maternal intrusive parenting style during preschool and ODD
diagnosis at ages 8-9. A recent meta-analysis (Theule et al., 2016) examined the association
between attachment style and ODD. In this meta-analysis, 21 studies met inclusion criteria and
results supported a theoretical model in which insecure attachment style was shown to be
associated with traits characteristic of ODD (Theule et al., 2016).
Association between Pre/Perinatal Risk and ADHD Diagnosis at 8-9 years through Maternal
Intrusive Parenting during Preschool is Moderated by Attachment Style
A significant conditional indirect effect was found for the association between
pre/perinatal risk and ADHD diagnosis at 8-9 years as mediated by maternal intrusive parenting
style, such that this path was observed in insecurely attached dyads. This model remained
significant even after controlling for prenatal substance use, SES, child sex, and child race. It is
possible that securely attached dyads are protected from disruptions related to intrusiveness, and
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there is a synchronicity and understanding between the dyad that supports child behavior at a
later time.
No other significant moderated mediation models were observed. This may be related to
power given that Monte Carlo simulations suggest approximately 500 participants are required to
detect small-sized indirect effects (Preacher et al., 2007).
Demographic and Clinical Variables
Of note, several covariates emerged as significantly related to school-age behavioral
difficulties. The unique sample of children and their mothers were recruited from the community
in a large metropolitan area and were ethnically and racially diverse, demonstrative of the larger
urban population.
Regarding demographic characteristics, participants’ families, on average, came from
middle class households. Although the larger study sample’s demographics seemed to differ
from the current study’s sample with regards to socioeconomic status (i.e., children who were
excluded from the current study’s subset sample tended to be from lower SES), selective attrition
is common in longitudinal studies (Cambell et al., 1986). This tends to alter the magnitude but
not direction of the observed associations (Wolke et al., 2009). Lower SES tend to be associated
with less positive parenting with regards to discipline and nurturing (Fox et al., 1995), and these
characteristics may also align with similar findings in the current study. Additionally, the current
study controlled for mothers who reported any substance use during pregnancy. There is much
literature that confirms prenatal exposure to maternal, or even paternal smoking, plays a role in
perinatal outcomes such as low birth weight and preterm birth (Ko et al., 2014) as well as
childhood ADHD symptoms (Nomura et al., 2010).
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Regarding clinical characteristics, children recruited for the larger study were
disproportionately (2:1) divided into two categories: At Risk (for ADHD) and Typically
Developing, respectively. Although not statistically significant, children in the current study
were younger and were also less likely to fall into the “At Risk” for later ADHD group.
However, SES was significantly associated with ADHD risk status at ages 3-4. This finding has
also been confirmed in previous literature, in which SES has been consistently linked to higher
risk for ADHD outcomes with children, and some studies have even shown that other mediating
factors, such as maternal mental health and maternal smoking, may play a role in the association
(Russell et al., 2016). Unfortunately, the current study was unable to control for maternal mental
health during pregnancy and at the time of data collection.
Strengths
This study has several strengths. First, it utilized a well-characterized sample of
preschoolers followed longitudinally until 8-9 years of age. Although longitudinal nature of this
study has allowed ua to disentangle some of the association across time, the study remains
correlational. Without controlling for each construct at all earlier time points, we cannot make
statements about causality.
A robust, objective measure of attachment was utilized and coded for each mother-child
dyad. At ages 3-4, each mother and child took part in a videotaped interaction, comprising free
play, as well as engagement in more structured activities, which allowed independent ratings of
their behavior. These scales allowed us to use an objective measure of the interactions between
the mother-child dyad. The Emotional Availability (EA) scale (Beringen et al., 2014) was used
to examine emotional availability, attachment quality, and parenting style (i.e., intrusiveness).
The EA scales are well established in the multidimensional and multifaceted presentation of not
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only attachment, but also the quality of the interactions in the parent-child dyad. These scales
provided a nuanced look at the levels of maternal behaviors and the child’s response in everyday
interactions. At follow up sessions at ages 8 and 9, mothers were asked to complete a semistructured psychiatric interview, the K-SADS, which allowed for children to be assessed for
ADHD and ODD diagnostic criteria using a well-validated, detailed measure of
psychopathology. In addition to parent report, rating scales were completed by children’s
teachers to augment parent report of symptoms of ADHD and ODD, allowing for assessment of
behavioral symptom severity across at least two settings. This is consistent with an abundance of
existing literature related to best practice assessment of ADHD diagnosis and severity (Roberts et
al., 2015; Keiling & Rohde, 2011; Felt et al., 2014). This study design was most effective in
capturing a critical developmental process for childhood behavioral conditions that has been
foundational in current theory and understanding of child developmental psychology and
psychopathology. With dyadic data that spans over the course of several years in an overall
diverse, representative sample, this study aimed to test a specific mechanism for increased risk
for ADHD and ODD in later childhood.

Limitations
Despite the above strengths, there were also some limitations. First, only one coder
scored the observational data to determine parenting style and attachment. The current data were
not reliability coded. Additionally, a structured task was used to examine the quality of maternalchild interaction, which may hinder the organic quality of attachment and parenting style seen in
a longer free-play observation.
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Moreover, as noted above, a longitudinal model often means selective attrition;
specifically, the most severely clinically impaired cases often drop out or are lost to follow up
(Nunan et al., 2018). Nevertheless, this attrition often times affects the magnitude of the relations
observed, rather than the directionality (Nunan et al., 2018; Wolke et al., 2009). The number of
cases that were lost to follow up may also directly impact the findings through lost power. If
there were more cases to observe, there may be a greater chance to see data that more strongly
supports the original hypotheses of the current study. While the parent study only contained 216
participants, there is much evidence that supports at least 500 participants to be able to reliably
examine the effect/strength of a study’s associations (Preacher et al., 2007).
Biological mothers retrospectively reported presence of any pre/perinatal complications.
Retrospective maternal report for pregnancy and delivery complications may also play a role in
limiting the strength of current findings. Maternal report even after a number of years may be
weakened due to memory, accuracy or not wanting to disclose this information to evaluators.
Future studies may benefit from utilizing medical records or a more objective measure of
pre/perinatal risk experiences. Inclusion of additional factors, such as maternal mood or anxiety,
may help flesh out or explain the mechanistic pathway that helps illuminate developmental
trajectories from pre/perinatal risk experiences to maternal intrusiveness as measured at
preschool age.
Furthermore, while this current study was seeking to look at and understand irritability as
an emotional regulatory deficit, the study operationalized irritability as ODD. ODD comprises
an affective component – anger/irritability – but also a behavioral component, which noncompliance (Drabick & Gadow, 2012). The behavioral element in addition to the affective
component may cloud our findings regarding prenatal risk, parenting style and the association of
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behaviors related to irritability. Future work may focus on a measure that more exclusively
represents irritability rather than disruptive behavior.
Last, many of the preschoolers who went on to develop ADHD were prescribed
medication to help manage their symptoms over the course of the follow-up period, but this was
not controlled for in analyses. Caregiver and teacher observational reports of children’s
behaviors may be directly impacted by their medication use (Danforth et al., 1991). Additionally,
the current study has not accounted for ADHD/ODD co-morbidity which commonly occurs and
may conflate the outcomes for each behavioral problem on an individual level due to halo effects
(Abikoff et al., 1993).
Future studies can explore other dimensions of the EA system, specifically maternal
sensitivity and acceptance, to understand the role that attunement and rejection may play in
understanding the mechanism to which prenatal risk can lead to more severe childhood
psychopathology.
Theoretical Implications: Psychodynamic Reasoning vs. Biopsychosocial Model of Child
Development
As observed through the lens of attachment theory, prenatal risk, parenting style and
ADHD all play a significant role in understanding the interactive caregiver-child dyad.
Furthermore, the biopsychosocial model is well established in understanding the risk factors
during the perinatal and early childhood periods for child, and even adult, development
(Buultjens et al., 2013). Therefore, mothers who have experienced perinatal risk may be more
susceptible to experiencing early childhood vulnerabilities with their infants and toddlers. As a
child grows, the impact may only exacerbate the relationship between the mother and their child.
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The direct association between maternal intrusive parenting style and insecure attachment
style at preschool age observed in the current study supports the importance of the interactive
dynamic of caregivers and their children. Furthermore, the interaction of these factors increased
risk for both ODD diagnosis and ADHD severity in later childhood, which highlights that the
early childhood dynamic exerts influence on behavioral and affective outcomes several years
later.
For securely attached dyads, there was no mediating effect of intrusive parenting on
ADHD or ODD outcomes. This may suggest that for some children, this parenting style may
offer, perhaps, a context (cultural, situational), in which intrusiveness may be benign or perhaps
even helpful. For example, children at risk for ADHD may benefit from more hands-on and a
direct approach through parenting, which may even bolster the closeness and security offered to
the child by the parent. Moreover, the current findings also suggest within insecurely attached
dyads, there is a need to understand the process of separation/individuation as an important
developmental milestone, which can also be hindered by more “enmeshed” familial beliefs, and
therefore can increase risk for symptoms, such as irritability and ADHD. What can be observed,
through a psychodynamic lens, is the child’s inability to build solid coping strategies and/or
solidify their independence, which may hamper development of cognitive flexibility, resilience,
and capacity to build up their support system. For children with ADHD/ODD, a mother’s codependence may act as a “crutch” limiting their ability to function independently.
Additionally, a caregiver’s heightened emotional sensitivity may play a significant role in
caregiver-child attachment styles in the face of high caregiver intrusive behaviors. In fact,
children may frequently become overdependent while manifesting and demonstrating irritable
behaviors, and therefore disrupting the quality of attachment that they can create with their
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caregiver. It is in this vein that the child knows that these feelings will be acquiesced, therefore
becoming a learned pattern between caregiver and child.
Clinical Implications
This combination of new and existing research can possibly provide methods of
intervention that may improve mental health outcomes for children. For example, further
understanding the relationship between caregiver-child attachment styles for children at risk for
ADHD and heightened irritability can make way for behavioral and familial interventions for the
dyad. These interventions may, therefore, foster an affirmative, sensitive caregiver-infant
interactions.
Clinical interventions at this time can be molded to support attachment and bonding with
mother and child, especially for children who are identified as at risk for ADHD, as well as
resources to support parenting strategies may also directly impact and improve behavioral
outcomes for the mother-child dyad. Additionally, it is important to tailor interventions that may
support the self-regulation capacities for children as early as possible. These interventions may
also alleviate the parenting stress or need for higher intrusive parenting of the caregiver leading
to improved symptom severity outcomes.
Conceptualizations of children at risk for ADHD may also benefit from assessing the
caregiver-child attachment style with perhaps recommendations to increase collateral treatment
as well as dyadic treatment to bolster the effectiveness of current treatment options.
Summary
ADHD is a neurodevelopmental condition with severe consequences. The early
environment in which children’s risk for psychopathology may be heightened or minimized is
the familial context. The current study provided further support for this by highlighting the roles
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of parenting style and mother-child attachment quality in the risk for later behavioral and
emotional dysregulation. Although pre- and perinatal risk was not associated with higher rates
of less-than-optimal parenting, as seen through higher caregiver intrusiveness during preschool
(ages 3-4 years), there was a significant association between pre/perinatal risk and ADHD/ODD
outcomes as well as a significant association between caregiver intrusiveness and ADD/ODD
outcomes at ages 8-9, even after controlling for maternal prenatal substance use, child race, child
gender, and family SES. Furthermore, caregiver-preschool child attachment moderated the
relation between intrusive parenting style during preschool and child ADHD severity/ODD
diagnosis at ages 8-9 years, such that strong associations were in fact seen in the context of
insecure attachment style. For ADHD diagnosis, a moderated mediation model was supported, so
that pre/perinatal risk increased risk for ADHD diagnosis at age 8-9 years through intrusive
parenting during preschool, but only for insecurely attached dyads. Overall, there is some
support for a more nuanced and enriched picture of child development, its risk factors, and the
mechanistic pathways in understanding childhood psychopathology in later childhood.
Interventions that focus on parenting and the family context, particularly, bolstering attachment
security may be protective for youngsters with high levels of inattention and/or
hyperactivity/impulsivity and irritability.
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